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ABSTRACT

The aim of said study was to obtain nanostructured La,ZnO, through self combustion synthesis using lanthanum
nitrate, znic nitrate as precursors and glycine as a fuel, without the subsegquent heat treatments after synthesis. The
temperature variation with respect to a sample with constant molar ratio was investigated. The crystallinity ( phases
present and crystallite size: estimated by single-line method ) of the product obtained was determined by X-ray
diffraction (XRD) measurement, thermogravimetric analysis(TG-DTA),scanning electron microscope(SEM),and
transmission electron microscopy (TEM). The synthesis method facilitated the production of Perovskite La,ZnO,
with crystallite size between 18-40 nm. The superhydrophilicity of the sintered oxides was investigated by wetting
experiments, by the sessile drop technique, were carried out at room temperaturein air to determine the surface and
interfacial interactions.
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INTRODUCTION

Combustion synthesis is an easy and convenientadéibr the preparation of a variety of advancedggcs,
catalysts and nanomaterials.[1] In this technidpased on the principles of the propellant chemi&fw thermally
induced redox reaction takes place between an oiatzd a fuel. Many types of combustion synthesistavhich
differ mainly in the physical state of the reactaot in the combustion modality.1,[3-7] By combastbased
methods it is possible to produce monophasic namdprs with homogeneous microstructure, at lower
temperatures or shorter reaction times, if compavigld other conventional methods like solid-stagathesis[8,9]

or nitrate method[10,11]. Citrate—nitrate auto-coistion synthesis (CNA) is a very popular solutimmbustion
method,[12,14{vhere the fuel is citric acid and metal nitrates ased as metal and oxidant source. CNA method
shows high similarities with the very well knowndRi process [15,16] and it can be more propeeiscdibed as a
“sol-gel combustion method’[17]. Perovskite-type @Band related compounds have been reported to be of
importance due to their wide uses in fuel cells[18htalysts[19,20],membranes in syngas productidn[2
sensors[22,23]and environmental monitoring appbes{24]. Gas sensing application [25,26] etc. Agdhe
chemical sensors LaCgOBaTiO;, LaFeQ, LaMnQ; etc. are perovskite-type materials of general darABO;

are extensively studied owing to their notable gassitivity for different poisonous gases in aduitito their
magnetic, catalytic and other physical propertigse perovskite-type metal oxide including the delll@nd rare
earth elements has attracted the attention of mesgarchers due to their homogeneity, interestingctsiral,
catalytic and gas sensing properties. There isemasing interest in finding new materials in orgedevelop high
performance solid state gas sensors.Several sthdiesreported that by finely controlling the micrnostructure

or chemical composition of a surface, the adhedietween the superhydrophobic surface and waterbean
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changed. Such superhydrophobic sur-faces show fmdtein a variety of applications from antisticking
anticontamination and selfcleaning to anticorrogiad low friction coatings and gas sensing.

The present research, analyze the synthesis dPenovskite LaZnO; by the combustion method with an average
crystalline size of 45 nm.The superhydrophilicifitive sintered oxides was investigated by wettixgeeiments by
the sessile drop technique was carried out at rtemperature in air to determine the surface andrfextial
interactions.

MATERIALSAND METHODS

In this study polycrystalline LZnO, powder was prepared using combustion technique. fMbterials used as
precursors were lanthanum nitrate hexahydrate L@;N6H,O, zinc nitrate hexahydrate Zn (N@6H,O and
glycine (all these were purchased from AR Grad&uaéligen fine Ltd.India). All of them were of higburity
(99.9%, 98%, and 99.9% respectively). Glycine psssg a high heat of combustion. It is an orgaret ftoviding
a platform for redox reactions during the courseahbustion. Initially the lanthanum nitrate andcznitrate are
taken in the proportion 1:1:4 stoichiometric amouespectively and two moles of glycine were disediin a
beaker slowly stirring by using glass rod cleautoh was obtained. Then the formed solution wapevated on
hot plate in the temperature range of@@ 80C resulting into a gives thick gel. The gel wastkapa hot plate for
auto combustion and heated in the temperature rah@jédC to 180C. The nanocrystalline LAnO, powder was
formed within a few minutes. And it was sinterecabbut 50°C about 4 hours then we got a white colour shining
powder of nanocrystalline LanQ,.

The as —prepared samples were characterized by TA&StBermal analyzer (SDT Q600 V 20.9 Build 20), XRD
Philips Analytic X-ray B.V. (PW-3710 Based Modeffdaction analysis using Cu-Kradiation), scanning electron
microscope (SEM, JEOL JED 2300) coupled with anrggnelispersive spectrometer (EDS JEOL 6360 LA), A
JEOL JEM-200 CX transmission electron microscoperating at 200 kV analysis.

RESULTSAND DISCUSSION

6.1 TG-DTA analysis:

The TG cure recorded for thermal decomposition aZhQ, is shown in (1). The cure indicates that the slight
weight loss in L&ZnO, powder due to little loss of moisture, carbon diexand Nitrogen gas. The DTA curve of
La,Zn0O, recorded in static air and is shown in Figure-the Turve shows that L&anO, did not decompose, but
weight loss was due to dehydrogenation, decarbtimplaand denitration and yield final product at D0 This
weight change was in the synthesized powder wassdlmmain stable from the beginning.
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Figure-1.TG-DTA curve of mixed precursor.
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6.2 X-ray Diffraction analysis:
The X-ray diffraction pattern of LAZnO, powder is shown in Figure- 2. This material is €loso no JCPDS match

is found. We are reported this first time theisture possesses may be the Perovskite strutyde attributed

to the different preparation method which may yidiffierent structural defects. The crystalline sizas determined
from full width of half maximum (FWHM) of the moshtense peak obtained by shown scanning of X-ray
diffraction pattern. The grain size was calculdtgdising Scherer’s formula[27,29].

d=0.%/pcod¥

Where,'d’ is the crystalline siz&,is the X-ray wavelength of the Cu, Kource {=1.54056 R), p is the FWHM of
the most predominant peak at 100 % intensity(14®,the Braggs angle at which peak is recordedialt similar

to TEM 18-40 nm.
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Figure - 2. XRD pattern of calcinied mixed precursor La,ZnO,at 800°C, in air for 4 h.
6.3 Energy dispersive X-ray microanalysis analysis (EDX):

Figure-3 shows the energy dispersive X-ray spectafria,ZnO,. This was carried out to understand the
composition of Lanthanum, zinc and oxygen in theemal. There was no unidentified peak observedxXX. This

confirms the purity and the composition of theZ@0O, nanomaterial.
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Figure - 3. EDX pattern of mixed precursor La,Zn0O, at 800°C in air for 4 h.
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6.4 Scanning electron micrograph analysis:

The microstructure of the sintered samples canidelized from scanning electron microscope (SEdd).tFigure

- 4 shown the particle morphology of high resolntithe particle are most irregular in shape witllamosize range.
Some patrticles are found as agglomerations contawery fine particles the particles shapes arelabhed porous
nature and small and large core, spongy poreseaieia the micrograph.

Figure - 4. SEM images of mixed precursor La,ZnO, at 800°C in air for 4 h (a) low resolution and (b) high resolution.

6.6 Superhydrophilic Test:

Wet ability of pallet shows behavior of water dretpbn upper surface of material depends on sudaeegy and
surface roughness of material. Thomas Young hadritbesl the force acting on a liquid droplet spragdon
surface so-called contact angt® s related to interfacial energies acting betwsnsolid-liquid §s,), solid-vapor
()v) and liquid-vapor j, given by following relation.

The expression given by Equation 2 is strictly datinly for surfaces that are atomically smooth, naically
homogeneous and those that don’'t change their diesistics due to interactions of the probing ladywiith the
substratum or any other outside force. Wenzel rediguid wets the surface but the measured coraagte 6*
differs from the “true” contact angbeby Wenzel’s equation for rough surface r > 1.

Where r is the roughness factor of the 9/surfadee Wet ability nature of our synthesized materglsuper
hydrophilic in the Wenzel because of highly rougiface nature was clearly seen from SEM images with
consideration given to the surface roughness. Eigiir (a-b) shows the image of contact angle oghr@urface of
lanthanum zinc oxide material. It was seen thatawirangle of material 8 =0 hence material in superhydrophilic
06<5 may be due to high energy surface and their gonature.

In to characterization

Wetting experiment of synthesized pure lanthanunt zixide evaluated by contact angle measuremeng wer
performed by the sessile drop method using advagoaimeter apparatus (Model110, Ram hart Instrar@en,
USA) and distilled water droplets of 0.01ml wemdidered to surface of lanthanum cobalt oxide petaterial at
different points.
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Figure - 6 (a-b) Photograph of measured contact angle on rough surface of lanthanum cobalt oxide (pellet) material.
CONCLUSION

Nanocrystalline L&nO, has been successfully synthesized by self combustiote. TC-DTA analysis indicates
the phase formation was carried ou80(°C. The route may be used for the synthesis of atretal oxide. XRLC
technique was shown the average crystal size olLa,ZnO, nanoparticles ranges from ab45 nm at 80fC
respectively. Elemental analysis confirmed by udiii)X. SEM micrographs show the material is poragusature
TEM image shows grain size of the material 4050 nm. Wetability of this material obtainfrom contact angle
goniometer. The contact andglevas zero, which indicates that oxide material sigserhydrophilic in natur
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