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Influence of Gd Substitutionon Different Properties of ZnO 

Nanoparticles 
 

U. P. Gawai
1
, A. R. Patil

1
, T. B. Sonawane

2
, V. R. Huse

3
 and M. R.Bodke*

2
 

1
Department of Physics, DDSP, Arts, Commerce and Science College Erandol, Jalgaon-425109. 

2
Depatment of Electronic Science, Modern College of Arts Science and Commerce, Shivajinagar, Pune-411005.. 

3
MGSMs Arts Science and Commerce College, Chopda, Jalgoan - 425107. 

Corresponding Author: M. R. Bodke 

Email: milindbodke@gmail.com 

 

Abstract:Gd substituted ZnO nanoparticles were derived by sol-gel autocombustion technique to explore 

structural, morphological and optical properties. Studies with the Gd concentrations of 1 at%, 3 at% and 5 at% 

have been done. X-ray diffraction spectroscopic study depicts the hexagoanl struture and it is also confirmed by 

Transmission electronmicroscopy (TEM). Energy band gap study reveals red shift for 1at%, 3 at% and due to 

quantum confinement effect Gd doped ZnO nanoparticles shows blue shift for 5 at%. Energy dispersive 

technique and X-ray photoelectron spectra‟s were used to examine the elemental compositions as well as 

existance of Gd
3+

 ion in as synthesised samples.XPS spectra of 5 at% Gd doped ZnO depicts Gd3d with spin 

orbit splitting and Gd4d overlapping peaks centered at 140.62eV. 

 

Keywords:Crstallographic Study, Hexagonal structure,Photoelectron, TEM. 
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I. INTRODUCTION 
Now a day the researchers are attracted towards the nanoscience of materials. They are working on the 

physical and chemical properties of nanomaterials in order to obtain new findings that are useful to society at 

large. The Zinc Oxide (ZnO) is one of the interested diluted magnetic semconductor. It has large direct band gap 

3.4eV and binding energy 60 meV at room temprature[1]. Due to this, it is used in fabrication of UV light 

detectors, Solar cells, LED‟s and optoelectronic devices[20].It can be tuned using diferent dopants to get the 

desired properties suitable for different applications. 

Researchers reported many advantages of rare earth metal doped ZnO nanoparicles. Among them 

doping of Gd ions into ZnO enhances the conductivity because holes in Gd are more active than electrons[2]. 

The potential of Gd:ZnO has been reported in photocatalyst and ferromagnetic properties[21]. Its optical and 

magnetic properties can be trimmed to construct high density storage media.  

Synthesistechniqueslike chemical vapour deposition [3], spray pyrolysis [4], organometallic precursor 

route [5], hydrothermaltechnique [6], conventional sol–gel method [7],sol-gelautocombustion [8], chemical 

coprecipitation [9], and pulse laser deposition[10] etc are available for the synthesis of ZnOnanostrutures with 

various morphology and size. Among the above sol-gel autocombustionis one of  the 

mostattractivetechniquetosynthesizeZnOnanoparticles on largescale and affordablecost [11]. 

 

II. EXPERIMENTAL 
 Analytical grade chemicals used for the synthesis of undoped and Gd doped ZnO nanocrystals. Zinc 

nitrate Zn(NO3)2 as a source of zinc, Gadolinium trinitrate hexahydrate Gd(NO3)3.6H2O as a source of 

Gadolinium, NaOH and N-N dimethylamine as a solvent. Appropriate amounts of zinc nitrate (1-x mol) and 

Gadolinium trinitrate hexahydrate (x mol) were dissolved in the 100ml solution of NaOH and N, N 

dimethylamine separately. These solutions were stirred for two hours at 40 
0
C. Once the clear solutions were 

obtained, Gadolinium trinitrate hexahydrate solution was added drop wise manner in Zinc nitrate solution and 

the resultant mixture wasstirred for2 hours at 180 
0
C to form gel. By continuous heating, the gel gets converted 

into foam and combustion takes place leaving behind final product. Obtained products were ground and sintered 

at 400
0
C temperature.The final products were characterized by using different spectroscopes and analytical 

instruments. 

 XRD patterns were recorded on a Bruker AXS D8 Advance powder diffractometer (CuKα1 X-ray tube). 

Fourier transform infrared (FT-IR) transmittance spectrum was obtained with Bruker Vertex 70 spectrometer. 

UV-Vis absorption spectrum was taken on Perkin Elmer lambda-950 UV-Vis spectrophotometer. Transmission 
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Impact Of COVID  19 Pandemic On Human Health In India 
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Abstract:  

Coronavirus is expected to present both opportunities and challenges to Indian manufacturers to all, while trade 
with China is expected to be hit. Coronavirus outbreak was first reported towards the end of 2019 and has now been 
declared a pandemic by the World Health Organization (WHO). Worldwide countries are responding differently to the 
virus outbreak. A delay in detection and response has been recorded in China, as well as in other major countries, which 
led to an overburdening of the local health systems. On the other hand, some other nations have put in place effective 
strategies to contain the infection and have recorded a very low number of cases since the beginning of the pandemics. 

 COVID 19 
is a highly contagious disease and spreads rapidly overwhelming the best health systems in the world and devastating the 
best performing economies. Super spreader events (SSEs) play an important role in accelerating the spread of the 
epidemic.COVID-19 affects different people in different ways. Most infected people will develop mild to moderate illness 
and recover without hospitalization. 
Keywords: COVID, Health, Contagious, People, Epidemic. 
 
Introduction:  

Coronavirus Disease (COVID 19) has been designated as a public health emergency of international 
concern by the World Health Organization on January 30, 2020. While the early beginning of the COVID 19 
outbreak occurred in December 2019 in the Hubei province of China, there has been unprecedented rise, since 
then, in the number of COVID 19 affected people across the globe leading to the declaration of COVID 19 as 
a pandemic on March 11, 2020. While the primary focus has been placed on the development of COVID 19 
specific vaccine, identification of COVID 19 positive cases, quarantining suspected individuals and close 
contacts of the affected, and developing strategies for mass screening, the psychological impact of COVID 19 
on the general public was given little attention. With COVID 19 swiftly evolving globally, a substantial 
degree of fear is induced among the public. It is estimated that the magnitude of anxiety and stress, depression 
levels, and suicidal inclinations would rise as a consequence of the psychological burden posed by COVID 19 
associated fear. 
  Impact of Coronavirus in Maharashtra has recorded some of the highest cases of COVID-19 in Pune 
and Mumbai. The first infected in Pune were a couple who returned from Dubai. They were admitted to the 
Naidu Infectious Disease Hospital for treatment. The Drug Controller General of India has granted approval to 
the Indian Council of Medical Research to use a combination of lopinavir and ritonavir in the event of the 
Coronavirus disease in India turns into a public health emergency, reported the Economic Times. 

And also Reproduction is a basic human right and so is the access to contraception. The COVID 19 
pandemic is showing a negative effect on the production and transportation of contraceptive commodities, 
resulting in an unmet need for modern contraceptives and hence unintended pregnancies. Apart from this, 
many women with unwanted pregnancy are being denied medical and surgical options of abortion since there 
is a debate if abortion should be considered as an essential health service. 
Material and method:  

According to the World Health Organization (WHO), there are no vaccines or specific antiviral 
treatments for COVID -19. On 1 May 2020, The United states gave emergency use authorization to the 
antiviral remdesivir for people hospitalized with severe COVID  19. The World Health Organization declared 
the COVID- 19 outbreak a public health emergency of international concern on 30 January 2020 and a 
pandemic on 11 March 2020. Local transmission of the disease has occurred in most countries across all six 
WHO regions. 
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