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Abstract

The synthesis of Ti
surfoctamt. The Powder X{Rl;"a::goi:i nano particles were carried out by co-precipitation method with EDTA as

rmed st e s confirms the tetragonal (rutile) siructure. The size of the nano particles were
m;locmf med wi nf,,, D anfi SEM. EDAX confirms the presence of SnO,. The tin oxIde nano particles added with
WS instant degradation of Methylene blue dye.

Introduction

textiles, l,:‘:;::::::sr:::_ synthetic organic dyes were widely used in various industries and factories like
g ics, paints etc. During the dyeing process, the left over residues of these dyes
the fresh environment, especially water streams. The waste water from the industries contaminates
e | water resources. Since these dyes are colouring ‘agents, when they are passed into the water
bodies, they trap the sunlight, thus affecting the aquatic eco system. This results in decrease in dissolved
oxygen content in the water bodies [1]. Therefore the removal of these dye contaminants in the waste
water is very much essential before discharging it into the water bodies to prevent health hazards.
Semiconductor metal oxides are widely used in these photo catalysis applications in the waste water
treatment [2]. Among the various semiconducting metal oxides, SnO; is a promising element considered
for photo catalytic area which can be controlled by the growth parameters [3]. In the present work, co-
precipitation method is used to synthesis the nano crystalline tin oxide, because it is simple, inexpensive,
does not require high temperature and pressure and impure materials are eliminated by filtration and
washing. Leaf extracts of ocimum sanctum were added with the synthesized tin oxide nano materials and

used for photocatalytic degradation of methylene blue dyes.

Experimental Procedure : "
Preparation of tin oxide nano »particles

" Analytical grade reagents were used for the synthesis of the sample. SnO; samples were prepared
using Tin chloride (V) Penta hydrate (SnCli.SH0, Sigma Aldrich), with 1M as a precursor and was
slowly added into 50 ml of de-ionized water at room temperature under constant stirring to produce a
 transparent colloidal solution. EDTA was used as surfactant. Aqueous NaOH was added drop wise to the
" resulting solution in order to modulate the pH at 3 uniformly throughout the reaction. The colloidal
. solution was then left for constant stirring for about 3hours. The temperature was maintained at 60 °C. A
- white precipitate was formed and collected and was filtered using Whattman filter paper and washed
" with de-ionized water several times until the effluent pH was neutral and then with ethyl alcohol. After

£ drying at 170°C in hot air oven for 2 hours, the SnO; nano particles was obtained.

Preparation of ocimum sanctum leaf extract

' Fresh leaves 6f ocimum sanctum weére harvested and washed well with distilled water. The
- leaves were ground well into fine paste with the help of mortar and pestle. The paste was cmsl!ed w_ell
and the extract is filtered. The filtrate was dried in hot air oven at 70°% for 1hour. The prepared tin oxide

ples were added with ocimum sanctum leaf extract.

w
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Anpalysis

The determination of c
) rystallit
diffractometer. XRD data were co”ecte(; i;‘,t:)e

SnO; is shown in figure 1. The di
~ Mractio
belongs to tetragonal rutjle structure [4), ;),’::

The cell parameters, a = 4819744
using the formula des 3o

V= (N+kVal+ 1!
Planes (m=1) with plane |
crystalline size, D, was est

and phase were carried out using X'Pent p,
2theta range of 20°~80° and the diffraction pyy,. "™
s are in harmony with JCPDS card no: 4].144¢ ' of
Ajor peaks appear at 26.98°, 34.92°, 51.88° ang g5 o !

63114 and cell volume V =71.1357 A” were iy,

where hk,I miller indices and i i i between two consecy;

WK,  is the distance v secuyyy
pdex (hkl) and the unit cell volume of the Tetrogonal system is, V= ¢, '
imated from the peak width with the Scherrer’s formul:

D = (K3)/ (Bcosey)

" m’.‘ is X-ray wavelength, f is the full width half maximum (FWHM,) of a diffraction peak 6
n¢ difiraction angle and K is the Scherrer’s constant of the order of units [5]. The average crystalline
size of tin oxide nano particles using Scherrer’s formiula was 6.365 nm.

Fignre :1 XRD paitem of Sn@ nano paiﬁcles

SEM and EDAX Analysis | u

Pure tin oxides are synthesized by co-precipitation method and the morphology and microscopic
structure are characterized by using Scanning Electron Microscope(SEM) as shown in figure(2). In the
resent study, the synthesized tin oxide is stabilised in tetragonal phase. When the crystallite size
xceeds certain size, transformation of tetragonal to monoclinic can be observed. But no such phase
ansformation could be observed. The SEM analysis depicts the tetragonal arrangement of atoms.

Pun.ipan I
P My EE e (e '

™ - r— R Y

.M and EDAY of SnO. nano narticles



The EDAX Spectrum confj ‘*\\ﬂ"ﬁcjﬁm

is shown in the figure )

the precursor and dur 0
durin Spectny ¢

the as-prepared B the synthpg; M also conf

powder is very ci?s‘:‘:er are 74 anq Tocess, The S the absence

0.1 ml of

: ith Ocimy On was added .
lh_c solul!on decolorizeq inst n lSam:( m leaf extracy m";dldOOml oF distilled water; Now 0.5 gm of tin
with Ocimum Sanct antly. The PH of ¢d to the above solution. It was noticed that

chromophoric g ¢ leaf extract was 9 I’F}: thylene blue solution was 6. The pH of tin oxide mixed
added with ocim ture of the dye wag desrr;) ¢ colour of dispersion disappears indicating that the
methylene b Um sanctym, leaf extra yed. The photo catalytic activity of pure SnO, and SnO,

€ blue dye solution dygi Ct was examined by the changes in the absorption spectra of
spectra of methylene blue dye, unng their photo degradation process. Fig (3) compares the absorption

ur N - .
sanctum leaf extract added with‘;nethilfe?:ca:li:dd;:‘h methylene blue dye and SnO; mixed with ocimum

Figure: 3 Cqmparison of absofbtidn Spectra

It was noticed that the SnO; mixed with ocimum sanctum leaf extract added with methylene biue dye
solution showed the better degradation efficiency. ~~ *~ ,

Conclusion

In the present work nano crystalline tin oxide was synthesized using inexpensive co-precipitation
method. The synthesized samples were anncaled using hot air oven. The annealed samples were
characterized using XRD, SEM and EDAX. From the XRD analysis the crystalline size of tin oxide nano
was calculated using Scherrer’s formula and was 6.365 nm. The SEM analysis confirmed the
tetragonal arrangement of atoms. The presence of Sn and O el_cments of the synthesized compound was
confirmed using EDAX spectrum. Photo catalytic degradation of methylene blue dye was noticed
instantly when Sn0, mixed with ocimum sanctum leaf extract added with methylene blue dye solution. -
The absorption spectra of methylene blue dye, pure Sn0, added with methyleng blue dye and SnO; mixed
with ocimum sanctum leaf extract added with methylene blue dye was examined and found that SnO,

; Jeaf extract added with methylene blue dye solution gave the best .-

particles

mixed with ocimum sanctum
degradation efficiency.
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