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Abstract: The magnetic properties of SnO2 ZnO Nano 
Composites nanoparticles of metal oxides are studied here. 
The subjected nano composites nanoparticles of metal 
oxides were synthesized using the chemical route method i.e. 
microwave-assisted co-precipitation method. The 
synthesized samples were characterized by the methods of 
X-ray diffraction, FTIR Spectroscopy, UV-VIS Spectroscopy, 
and vibrating sample magnetometer (VSM) for the magnetic 
properties of the samples. The results suggest that samples 
are of nano size and are magnetic. The hysteresis curves of 
the samples results were analyzed and retentivity, coercivity, 
and hysteresis loss of the samples were compared. The 
comparative study suggests the applications of the samples 
as per their properties of magnetic behavior. 
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1. INTRODUCTION 

The nano-composite materials have been the subject of 
interest and complete study since long before. The interest 
in the heterogeneous systems comprised of nanoparticles 
is the thrust area/field because of their present and 
prospective utilitarian applications. That these 
nanoparticles are fundamentally related to the high 
surface-to-volume ratio and the high total inter-facial area 
of the embedded nanoparticles. Furthermore, many size-
dependent functional properties can be enriched by 
nanoparticles and the hosting materials with interesting 
multi-functionalities [1]. 

Magnetic nanoparticles are the most popular functional 
nanofillers [2,3] for the thrust area. The magnetic 
properties of the resultant nano-composites are affected 
and sometimes are limited by various factors, such as the 
degree of dispersion/aggregation of nanoparticles, the 
strength of inter-particle interactions, and the effect of the 
surface on the nanoparticle's magnetism [4,5]. Some 
aspects are still perplexing, such as the extent to which the 
interface between magnetic nanoparticles and the given 
enclosure influences their properties [6-12]. 

Since the fundamental principle of nano-magnetism has 
long been established [13-14], a general prophetical 
picture of the magnetic properties of a given nano-
composites or a family of nanocomposites are still not 
clear. This is due to the number of parameters that are not 
known completely and which obstruct the knowledge of 
the physical processes at the nanoscale and this will affect 
the interpretation of the measured magnetic properties of 
the nano-composites [15-16]. 

2. RESEARCH METHODOLOGY 

 Experimental Synthesis Techniques: - The 
formation of Ni-doped SnO2 was performed by using 
microwave-assisted co-precipitation method in which 
SnCl2.5H2O and Ni (NO3)2 were dissolved in 100ml of de-
ionized water with appropriate molar concentration. The 
resulting solution was continuously and steadily re-flexing 
by using a magnetic stirrer for 1 hour at room temperature 
to obtain a clear solution of acidic nature. Then ammonium 
solution (NH4OH) was added dropwise with continuous 
stirring into the solution so that its pH was maintained at a 
value between 8 to 9 which was confirmed using a n  
electrode pH meter (pH meter was calibrated by using 
buffer solution). The resultant precipitated solution was 
kept for the aging process to stabilize uniform crystal size 
for about 24 hours. Now, the precipitate was filtered by 
using Whatman qualitative filter paper having pore size 
(20-25micro meter). The obtained precipitate was 
washed using distilled water and ethanol to release the 
impurities such as nitrate and chloride. 

The precipitate cake was heated for 4 hours at 100 oC 
using a hot plate to remove water content. Now a part of 
the resultant sample is grind in agate mortar and pestle 
and sampling “as-synthesized sample” and other part was 
further calcined at 200.0oC, 400 0oC and 600 0oC 
respectively and formed in powder form by using agate 
mortar and pestle. The as-synthesized sample, calcined 
sample and various calcined samples were kept in an air-
tight container and used for further characterization 
techniques. 
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 Sample Characterization: Complementary methods 
were used to exemplify the structure and phase of heat-
treated samples. XRD of samples were recorded by a 
Philips X-ray diffractometer PW/1710; with Ni filter, with 
monochromatic Cu Kα radiation of wavelength 1.5418 Å at 
50 KV and 40 mA, in the range, 2θ~ 10-80°. The 
investigation of the size, shape and particle distribution of 
the samples was carried out using a Transmission electron 
microscope (Hitachi-H7500) at 100 KV. For this intention, 
the dispersion of sample nano-particles was pipetted onto 
carbon-coated copper grids. Infrared spectra were 
recorded by using Fourier transform infrared 
spectrometer (Perkin Elmer 1600) ranging 2500-400 cm-
1, on the pellets obtained by dispersing the samples in 
sodium bromide. UV visible spectrum was also recorded 
for the nano-particles 12 through a UV visible 
spectrometer. Vibrating Sample Magnetometer (V.S.M.) 
facilities were availed in CEERI, Pilani (Rajasthan). 
Vibrating Sample Magnetometer for Magnetic 
measurement, M vs H (±1.5 T) was used for the magnetic 
properties characterization for the field strength of ±1.5 T. 
The system used is capable of studying the magnetic 
properties of nano-composites, thin films, multi-layer and 
hetero-structure materials. Further system can measure 
and display Hall voltage, resistance, magneto resistance, I-
V characteristics, Hall coefficient, carrier concentration 
and mobility of the given samples. The magnetic field 
strength ranging in between ±1.5 T with 5 mm variable 
magnetic air gap, magnetic field resolution is about 0 
001 Oe and magnetic field homogeneity is about + 0. 1 % 
with over centered 50.8mm diameter circle uniform 
working area. Micro Sense Easy VSM software version 
9.13Wa is used for the data acquisition and analysis. 

3. RESULTS AND DISCUSSION 

 XRD Analysis: In Powder X-ray diffraction 
investigation, the crystalline phase of samples was 
calculated at room temperature using Rigaku Mini flex 
diffractometer with wavelength of radiation 1.54 
Angstrom. In the x ray analysis, two matched Phases were 
obtained such as tin oxide which is indexed as A and Zinc 
oxide which is indexed as B. the observed xrd pattern 

revealed the formation of nano-composites of tin oxide 
with Zinc oxide. The experimental and calculated peaks 
are well matched which signifies the formation of nano-
composites. The figure 

5.1 shows the comparative study of nickle oxide nano-
composites. 

4.2Fourier Transform Infrared (FTIR) Study: FTIR 
spectra of the SnO2-ZnO. NCS were calcined at different 

calcination temperatures 200 0 oC, 400 0 oC and 600 0 oC 
for 2 hours, which are shown in Figure 1 Perusal of the 
figure shows the IR broad peaks at around 3400 cm-1, 
1600 cm-1, 607 cm-1 and 680 cm-1. A broad band 
between 3600 cm-1-3330 cm-1 and broad band between 
1700 cm-1 -1400 cm-1 have been at tributed to stretching 
mode of -OH group, peaks at 607 cm-1 and 680 cm-1 were 
attributed to different vibration modes of Sn-O-Sn and Ni- 

O. At temperatures 200 oC, 400 oC, and 600 oC peaks 
represent the formation of both Sn-O-Sn and Ni-O but at 
temperatures, 600 oC peaks are highly intense because 
of increases in t h e  lattice. The transmittance increases 
with an increase in the calcination temperatures at the 
fixed duration of heating 2 hours, It might be due to the 
increase of the condensation of the oxygen during the 
heating process  

4.3Magnetic Properties: -Vibrating Sample 
Magnetometer (VSM), the magnetic property of nano-
composites SnO2-ZnO was analyzed using a vibrating 
sample magnetometer at room temperature. The magnetic 
hysteresis loop of the calcined samples is shown in Figure 
2 It is clear from the results that the calcined nano-
composites show a soft and ferromagnetic behavior. 

It is clear from the magnetic hysteresis loop that the 
coercive force decreases with a n  increase of the 
temperature of ZnO in SnO2 nano-composites and the 
retentivity also shows decrement with the increased 
temperature. Furthermore, coercive force decreases in 
very very small amounts with              an                                           increase in the 
temperature of ZnO in SnO2 nano-composites. 

 

Figure 1 SnO2-ZnO 10% NCS calcined for fixed duration 
2 hours at (a) 200 oC (b) 400 oC 
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(c) 600oC 

 

Figure 2: FTIR Spectra of SnO2-ZnO 10% nano-
particles calcined for fixed duration of 2 hours at 
calcination temperatures (a) 200oC (b) 400oC (c) 

600oC. 

 

 

 

 

 

 

 

 

 

 

Figure 3  Hysteresis Loop of SnO2-ZnO 10% nano-
particles calcined for fixed duration of 2 hours 

CONCLUSION: - 

The experimental and calculated peaks x-ray diffraction 
results are well matched and signify the formation of 
nanocomposites. Figure 3 shows the comparative study 
ofnickel oxide nano-composites. The FTIR results show 

that the transmittance increases with increase in the 
calcination temperatures at the fixed duration of heating 2 
hours, It might be due to the increase of the condensation 
of the oxygen during the heating process. It is clear from 
the magnetic hysteresis loop that the coercive force 
decreases with the increase of temperature of ZnO in SnO2 
nano-composites and the retentivity also shows 
decrement with the increased temperature. Furthermore, 
coercive force decreases in very very small amount with 
increase of temperature of ZnO in SnO2nano-composites. 
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