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ABSTRACT

Nano spinel magnesium ferrite (MgFe-O4) nanoparticles synthesized by oxalate precursor method. Synthesized
precursor characterized by Fourier transform infrared (FTIR) spectroscopy and calcinated at 600 °C. X-ray
diffraction (XRD), Fourier transform infrared (FTIR) spectroscopy, scanning electron microscopy (SEM) and
vibrating sample magnetometry (V SM) were applied for elucidating the structural and magnetic properties of the
prepared magnesium spinel ferrite. XRD pattern and IR spectrum confirmed formation of single phase cubic
spinel magnesium ferrite. The average crystallite size is 33.9694 nm and lattice constant is 8.370 A. Very fine
spherical MgFe;O4 particles with some extent of aggregation can be observed in the SEM pictures.

Key-words: Spinel ferrite, XRD, FTIR, Precursor

INTRODUCTION

Ferrites are chemica compounds, ceramic with iron (I11) oxide Fe;Os as their principal
components [1]. Many ferrites are spinels with the formula AB2O., where A and B represent various
metal cations, usually including iron. Spinel ferrites usually adopt a crystal motif consisting of cubic
close-packed (fcc) oxides (O*) with A cations occupying one eighth of the tetrahedral holes and B
cations occupying half of the octahedra holes-that is, the inverse spinel structure [2]. Among spinel
ferrites, magnesium ferrite (MgFe;O4) has an inverse spinel structure in which, in the idea state, all
Mg® ions are in B sites, and Fe** ions are equadly distributed between A and B sites [3].
MgFeO. nanoparticles have various potential applications in magnetic diagnosis and treatment
devices, magnetorheological fluids, gas sensors, catalysts, lithium-ion batteriesand SO, adsorbents. As
we al know, the magnetic properties of spinel ferrite nanoparticles depend on the microstructure and
cation distribution [4].

There are several synthesis approaches which are used to prepare noanoferrites. These include
the co-precipitation [1], hydrothermal [5], reverse-micelle [6] and sol-gel auto-combustion [7],
precursor [8] etc. methods. Ferrites prepared using precursor method at low annealing temperature
possesses the fine particle size, good chemical purity and improved physical properties. In the present
study, MgFe-O. nanoparticles synthesized by using oxalae precursor method route.

EXPERIMENTAL

Nano spinel magnesium ferrite was synthesi zed by the oxal ate precursor method [9]. Analytical
reagent grade oxalic acid, magnesium sulphate and ferrous sulphate were used for synthesis.
Stichometric amount of corresponding magnesium sul phate and ferrous sul phate dissolved in deionized
water at 60 °C to obtain clear solution. Saturated oxalic acid solution added with continuous string till
al metal sulphates converted in to metal oxalates, then the precipitate digested for half hour, washed
with deionized water till free from sulphates (tested with barium chloride). The oxalate precursor
precipitate filtered and dried at room temperature.
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CHARACTERIZATION

The structural parameters investigated by X-ray diffraction Phillips-3710 X-ray diffractometer
employed with Cu-K, radiation (,=1.5405A) were used in the present study. Microstructure
investigated by JEOL -JSM-5600-N Scanning Electron Microscope. Magnetic measurements carried at
room temperature using PARC EG& G vibrating sample magnetometer. The magnetic measurements
were carried out by using a vibrating sample magnetometer (VSM) at room temperature.

RESULTSAND DISCUSSION

Structural analysisof MgFeO, spinel ferrite: ThelR spectrum (FTIR) of synthesi sed oxal ate precursor
[MgFex(C204)3.2H,0] wererecorded in the range of 400-800 cm* at room temperature and the obtained
results are shown in Figure 1. The IR absorption peak at 3335 cm™ assigned to OH, stretching. The
strong single peak at 1630 cm™ can be assigned to the >C=0 stretching vibration. The two proximate
peaks at 1357 and 1312 cm—1 are attributed to the C—O symmetric and asymmetric vibrations,
respectively. The peak at 820 cm is due to the O—C—O vibration. Another two IR peaks at 471 and
516 cm! are from the Fe—O stretching and Mg—O stretching, respectively.
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Fig 1. IR spectrum of Oxalate Precursor [MgFex(C204)3.2H20]

Infrared absorption spectrum (FTIR) of calcinated magnesium ferrite were recorded in the
range of 400-800 cm* at room temperature and the obtained results are shown in Figure 2. Two major
IR absorption bands observed, the high wave number band v, at 553 cm is assigned to the tetrahedral
complexes, while the lower wave number v, at 477 cmrt is assigned to the octahedral complexes. Inthe
magnesium ferrite sample, the high wave number v, represents the vibration of Fe**—~0? in the sub-
lattice site A, while the lower wave number band v2 represents the trival ent metal—oxygen vibrations at
the octahedral B-sites. The difference in vi and v, band positions is expected because of the difference
in the Fe**—O?% distances for the octahedral and the tetrahedral sites[10].
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Fig. 2: IR spectrum of MgFe;O, catalyst
The XRD pattern of the calcinated at 600 °C magnesium ferrite sample presented in Figure 3. All

the peaks in the pattern are characteristic of cubic spinel magnesium ferrite MgFe;O4 (JCPDS card #
00-001-0114); however, the absence of extra peaks ensures the phase purity [10].
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Fig. 3: XRD patterns of calcinated MgFe;O, catalyst

The diffraction peaks corresponding to (220), (311), (222), (400), (422), (333) and (400) planes
of magnesium spinel ferrite were ascribed. The average crystdlite sizes of the produced magnesium
ferrites for the most intense peak [(3 1 1) plane were calculated from the XRD data using the Debye-
Scherrer formula[1] and found 33.9694 nm.

The Lattice parameter ‘a’ was calculated by using XRD data the equation discussed elsewhere [1],

a=dvVN
where, ‘a’ is lattice constant, ‘d’ is inter planer spacing and
VN = J(h* + K> +1%)

The calculated value of lattice parameter of magnesium ferriteis A = 8.370 A, shows that the
sampleisto be cubic spinel structure.

Fig. 4: SEM micrograph of calcinated MgFe.O, catalyst

Asit can be noted in SEM micrograph (Figure 4), calcinated MgFe,O. nanoparticles prepared
by the oxaate precursor method have a uniform, mono-disperse, and spherical/cubic structure with
narrow particle size distribution. Very fine spherical MgFe;O, particles with some extent of aggregation
can be observed in the SEM pictures.
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Fig. 5: Hysteresisloop of calcinated MgFe;O4 catalyst

The hysteresisor loop is used to determine the behavior of ferromagnetic material swhen placed
in the magnetic field. Magnetic hysteresis|oop recorded at room temperatureisgivenin Figure 5. Room
temperature magnetization results showed a ferromagnetic behavior of the calcinated magnesium
ferrite, having saturation magnetization (Ms) is 13.2773 emu/gm, coercivity (Hc) is 195.7034 Oe, and
remnant magnetization (Mr) is 3.1654 emu/gm. The sample displayed normal (S-shaped) narrow
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hysteresis loop. Narrow loops indicated low coercivity value which indicates that the prepared sample
can be easily demagnetized.

CONCLUSIONS

In conclusion, spinel magnesium ferrite nanoparticles successfully synthesized by oxalate precursor
method. XRD pattern and IR spectrum confirmed formation of single phase cubic spinel magnesum ferrite.
The average crystdlite size is 33.9694 nm and lattice congtant is 8.370 A. Very fine spherica
MgFe;O. particles with some extent of aggregation can be observed in the SEM pictures.
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Comparative pharmacognostic exploration of
medicinal plants and their adulterants

Vidya Patil-Patankar

Department of Botany, PDEA’S Waghire College, Pune, Maharashtra, India

15.1 Introduction

Medicinal plants are extremely beneficial in the treatment and cure of ailments. Scientific study has enhanced
our understanding of medicinal plants and new medications over the years. As people throughout the world
become more aware of the negative side effects of synthetic drugs, there is a growing interest in plant-based ther-
apies. The future growth of pharmacognostic analysis of herbal medications is heavily reliant on dependable
approaches for correct herbal drug identification, standardization, and quality assurance. Multiple approaches to
pharmacognostic, taxonomic, and chemical analysis are used to describe herbal drugs in a systematic manner,
including documentation of their biological and geographical source, cultivation, collection, processing, morpho-
logical, microscopic, and chemical properties (Sultana et al., 2011).

The increase in demand for herbal medicines may lead to indiscriminate and unscientific collection, misidenti-
fication, and adulteration without any standards for quality of material. Most medicinal plants used by the herbal
drug industry and local communities come from wild collection. The raw material used by the drug industry
and communities in large cities, towns, and regions is generally procured through market channels and is some-
times found adulterated (Handa, 2004; Ahmad et al., 2010; Khan et al., 2011; Sanghvi et al., 2011; Sultana et al.,
2011). In Ayurveda and herbal industries, the main problem is the adulteration and substitution of the herbal
drugs. Because of adulteration, faith in herbal drugs has been declined gradually and resulted into one of the
major problems in promotion of Ayurveda and Herbal products. Adulterants are also creating hazardous pro-
blems related to health. Similarly, main problem of uniformity in standardization and reliability of Ayurvedic
products due to use of substitutions also results into the appropriate effects as the genuine drugs could give.

Herbal medicine is a field that is very much in disarray and least standardized. There is confusion and
ignorance in every area such as identity of correct medicinal plant, time of harvesting, active components,
pharma-dynamics, and pharmacokinetics. Medicinal plants are an area plagued by a multitude of problems such
as correct botanical identity, name changes, active principles, pharmacognosy, and others. The efficiency of
herbal medicines is attributed to synergistic action of wide components present in specific plants. But use/scope
of these plants in herbal cosmetics, herbal veterinary medicines are not properly assessed. Sometimes they
accidentally or deliberately, for nefarious purpose, take another plant that looks similar to the plant that is truly
medicinally important and thus produce adulterated medicines. Vernacular names create problem, for example,
Boerhaavia sp. and Trianthema monogyna L. are both referred to as Satodi (Patil et al.,, 2015). Dried material
resembles the original drug plant, for example, Sesuvium sp. So, these two plants are used to adulterate the drug,
Punarnava. Lot of studies have been done on the medicinal properties of Boerhaavia diffusa, but there are few
studies on adulteration problem because of similar morphological characters. This chapter, therefore, helps to
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