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ABSTRACT

In the recent years nanomaterial’s directed attemtof many researchers because their vast apptinati the field
of research. Nanomaterials that can used as cat&lgse potent application in the field of electlicanductivity,
Gassensing, optical materials, ceramic materialgnal transductors, optoelectronic devices. Thespre study
involves preparation of transition metal oxideshlsas Sn@and ZnO(Green method).In addition to these maleria
thousands of materials have been prepared sucedgsand reported their application in same fieldsgX and
ZnO, prepared by Co-precipitation method, charaetion was accomplished by XRD for Nanomateriak si
confirmation. Their thick films prepared by screprinting method ,electrical conductivity was measuiby a
conventional apparatus. Gas sensing propertiesmimfinia gas performed by preparing thick films add@nzZnO
nanomaterials. Good results were recorded for catidity properties and gas sensing properties ofépared
nanomaterial of Sn©and ZnO.

Keywords: Coriander sativumextract, zincoxide Nanoparticles, zinc nitrate,ar®ius chloride, electrical
conductivity, Co-precipitation, Thick films, X- Raiffraction(XRD).

INTRODUCTION

Nanomaterial's can be prepared by various methadsne of the reported methods are sol-gel method,
combustionmethod, chemical vapour deposition, cbehtiath deposition, co-precipitation method eteccgssfully
these nanoparticles are prepared by the methodseation above. Due to large surface area providedhétal
oxide nanoparticles effectively can be used agayst [1].Many of the research papers flauntingf timetal oxides
nanoparticles can be useful as a gas sensorsefandist of the gases. In several cases researdiered that the
metal oxide nanoparticles can be effectively used ahoto catalyst for the degradation of dyeseandgronmental
pollutants.

In the recent years activity towards preparatiogad sensors by using nanomaterial’s has beeragaue Most of
the researchers performed activity of researchdferelopment of gas sensors. An efficient gas seskows
excellent catalysis for selected gases. Conventem@aratus designs can be made for the sensitfigases .The
majority of nanomaterial’'s are belongs to the titams metal oxides. These metal oxides can alsprepared by
doping the several transition metals or inner it&rselements to the metal oxides. In most of n@omaterial’s
doped by metals improves several properties sucatadytical activity, conducting properties, eté! properties,
optoelectrical properties, sensing activity. [2, 3]

In the present study ZnO & Sa(prepared by co-precipitation method .Typically ZsBows n-type semi
conduction with a band gap of 3.37 ev Zinc oxidetiples are mostly used in preparation of solatscgihoto
detectors ,LED’s photo-detectors etc.
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The most used gas sensor devices can be dividedhirge big groups depending on the technologyieghjoh their

development: Solid state, Spectroscopic and Optalle spectroscopic and optical sensors are ggpgnsive for
domestic use and sometimes difficult to implemanteducing spaces. So-called Solid State senseseptr great
advantages due to their fast sensing responselesimplementation and low prices .These Solid Stgte sensors
are semiconductor metal oxides sensors based arth#rmge of the physical and/ or chemical propedfesensing

materials when exposed to various gas atmosph&hese are resistive type sensors. The detectiowiplé of

resistive sensors is based on changes of thearsésbf a metal oxide thick film (semi-conductingniature) upon
adsorption of the gas molecules to be detected géhesolid interactions influence the density etc&bnic species
in the film and thereby the resistance of the fietal oxide sensors are also sometimes called icesistors.

These are the simplest type of the gas sensors gathenvarious technologies and hence perhaps arentst

attractive gas sensor type for portable applicatidrhey possess advantages of compact size, sfaipieation,

low cost and simple measurement electronics.

Metal oxides provide large surface area that hielgstalytical application of materials. Generaliyetal oxide thin
[4, 5, 6] and thick films gives a good account f@s sensors. Largenumbers of gases are testearfietyvof
nanomaterials. Advantage of gas sensing study ggeesitivity for various gases which helps to ragpiltheir
concentration at various places includes industi@soratory, mining, atmosphere etc. Maintenanceadutant
gases and harmful gases can be sense at the |sartmel and temperature for different catalystahexides.

Metal oxide dopants and their variation also gigesd reactivity for selected gases dopants ineseasveral
properties of metal oxides such conductivity, eleat properties, sensitivity towards gases,[78)9,1] surface
area ,reactivity etc. Hence most of the researclogred nanomaterialby several transition and inremsttion

elements to increase the several properties asionedt earlier. In Both cases that is doped and pedo
nanomaterial provides good catalytical applicatiass gas sensors. [12,13,14,15,16,17,18].

MATERIALSAND METHODS

The Chemicals required for synthesis Of ZnO and ,;S® Zinc nitrate hexahydrate, sodium hydroxidan8ts
chloride dihydrate, oxalic acid, acetone ,and ammadouble distilled water, Corundum extract .Aletmaterials
used were analytical grade and used without furpheification.

Synthesis of ZnO by Co-precipitation method: [Green synthesis method]

Take 0.02M of Zinc nitrate hexa hydrate and dis=w it into 50ml distilled water with constantrisg on
magnetic stirrer followed by addition of aqueouwaflextract of corriandum is introduces into sami@tsmn of zinc
nitrate in the following particular sets0.25,0.%,5,2,3,4,5ml with constant stirring. After this 2dlution of NaOH
was added to make the pH -12of the same solutisntesl in pale white aqueous solution stirred fOrhinute.
Pale white precipitate was then taken out and whsiver and over again with distilled water and doléd by
washing with ethanol to get free from impuritieseépitate is obtained was dried at room tempeeafor 12-15hr
then powder of pale white coloured is dried hmt plate for 60-70DC for 4 hours , pale white coloured
nanoparticles of ZnO were obtained.

Synthesis of SnO, by Co-precipitation method:

In preparation of Sng0.1m of stannous chloride dihydrate was dissolwed0 ml of water after complete
dissolution , about 4 ml ammonia solution was addeabove aqueous solution with constant stirdogtinued for
20 minutes, white precipitate is formed. It is alml to settle for 12 hr. then it is filtered andsivad 2-3 times with
hot water.

The obtained precursor dried for 24 h at 60 Dried powder is crushed and heated at%0fbr 4 hours in presence
of air.

Thick films preparation of ZnO and SnO, by screen printing method:

The Nano-powder of ZnO paste used to prepare fhink by using screen printing technique. Thickf prepared
by maintaining the inorganic to organic materiaa at 70:30.The inorganic part consists of a fiomal material
(Zn0O).The organic part consisted of 8% ethyl cetel (EC) and 92% butyl carbitol acetate (BCA).TmOZAvith

ethyl cellulose were mixed thoroughly in an acetoredium with mortar and pestle. A solution of BCAsxadded
drop wise until proper thixotropic properties ottpaste were achieved. ZnO thick films were prepare glass
substrate by using standard screen-printing tecienidhe films were dried under IR radiation for @nhutes to
remove the organic part and then fired at tempezatdO6C forl.5 to 2 hrs. in muffle furnace.

Same method was followed for preparation of thitk bf SnQ,
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RESULTSAND DISCUSSION

Electrical characterisation:

Schematic diagram of resistance
measurement system

Film sample

DVM
Vit

Fig-1Electrical characterisation and Gas sensing apparatus

The D.C. resistance of the film samples was medsoyeusing half bridge method as a function of terafure in
home built measurement system as shown in fig.&.Hidme built characterisation system consistsagggthamber
(25 litres and -12’ diameter) and heater (1000Wiohrome wire (Resistance -120o0hm at room tempezatThe
heater was used to change the film sample temper&tom room temperature(RT) to 400 By changing its
voltage using dimmer stat (maximum current linptto -8A).The electrical terminals were brought &oim the
thick film resistor by using insulated feed-througbunted on the stainless steel base plate. Theirdlum foil with
pressure contacts system use for external confHusspring press contacts were used during thesunement. The
temperature of the sample was measured by usintgthperature indicator with the help of Cr-Al thecouple.
The high resistance of the sample was determinagsing the half bridge method.

Electrical resistance (Heating): ZnO
The thick film of ZnO was introduced in chamberdaled by increasing temperature. The series ofingadvere
performed on the ZnOsample.Fig.2 shows resistano@iin for ZnO Thick films measured by Half-bridgedthod.
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Fig -2 Electrical resistance (Heating): ZnO Thick films
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Electrical resistance (Heating): SnO, :
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Fig -3Electrical resistance (Heating): SnO_Thick films

From figure 2 &3Zn0O& SnQ shows Resistance in ohm. The resistance of ZnQedses with increasing
temperature. Confirming semiconducting behaviouzZrm®d.

Gas sensing properties of ZnO(Green synthesis) using NHzgas:
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Fig -4 NH;Gasresponsefor ZnO Thick films

FromFig.4ZnO shows gas response for Nifhs at 56 C
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Fig -5 NHz;Gas response for SnO, Thick films
FromFig.5SnG; thick films shows gas response for Nihs at 56 C

Characterization of ZnO and SnO,nanoparticles by XRD:
ZnO XRD pattern:
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Fig-6XRD Spectra ofZnO Nanoparticles by Green Synthesis Method

The XRD analysis is carried out by using D8 ADVANCBurker) model x-ray diffractometer using cuxk-
wavelength 1.54 A By using Scherrer’s formula the size of ZnO naartiples is calculated by = KA/BCOS 0

Where

K=constant(0.89t01.39)

A=Radiation of wavelength

B=FWHM(Full Width Half wave Maxima)

0=Bragg angle in degree

D=Particle Size

The XRD pattern of ZnO shows the spectrum havingnnpeak at 8 .From which calculated size of ZnO
nanoparticle Slnm. The XRD spectrum of ZnO as shown in &ig.6
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SnO, XRD pattern:
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Fig-7 XRD Spectra of SnO, Nanoparticles

The XRD pattern of Sn@hows the spectrum having main peak &t .Erom which calculated size of
SnGnanoparticle i85nm. The XRD spectrum of Snas shown in th&ig-7

CONCLUSION

1)The nanomaterial’'s ZnO and Sp¥iccessively prepared by Co-precipitation method.

2)The electrical resistance of ZnO andSwés calculated .The figures 2 & 3shows that fohbwnomaterial’s i.e.
ZnO and Sn@esistance decreases with increasing temperatordir@ing semiconducting behaviour of ZnO and
Sno

3)Thick films of ZnO (Green synthesis) and Sn@re prepared successfully by screen printing nietho

4)The nanomaterial’'s ZnO and Sp@ere characterized by XRD from which nanopartgilee for ZnO and SnO
was confirmed as 51nm and 35 nm respectively.

5)The thick films prepared of ZnO and Snghows sensitivity for Nkigas at 59C for both materials.
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