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is one of the transition metal oxides with rock salt (NaCl-type) structure and large 
band gap, 3.6–4.0 eV, a chemically stable p-type semiconductor [1-3]. Because of its attractive optical, 
magnetic, electrical and electrochemical properties7–11, NiO has attracted a lot attentions in the areas 
of catalysis [4], gas sensors [5], energy storage [6], photovoltaics and environmental pollution 
treatment. NiO at the nanoscale possesses a high surface area, high reactivity and tailor-made 
electronic properties owing to low dimensional quantum confinement leading to superior functional 
performance as compared with its bulk counterpart N iO [7, 8]. These are also confirmed by the fact 
that NiO nanoparticles exhibit excellent catalytic activity, gas-sensing sensor characteristics and 
electrochemical performances [9]. Because of their p-type semiconductor and high-surface-reactivity 
characteristics, SnO2 nanostructures can be used for gas environmental monitoring and protection [10, 
11]. The energy application of NiO nanoparticles is that it is used in lithium-ion batteries, 
supercapacitors and solar cell due to their high theoretical capacity, good electronic conductivity and a 
well-situated band structure which could facilitate the transportation and storage of charges [12,14]. 
Additionally, the electrochromic and [10] antiferromagnetic properties of NiO can be tuned at the 
nanoscale for intelligent window displays, memory devices1) and have possible applications into 
spintronics up to [15]. Among the various synthetic methodologies for synthesis of NiO nanoparticles, 
sol–gel method is more interesting due to its simplicity, cost effectiveness and Ã Â it allows some 
degree in tuning size, shape (morphology), crystallinity and purity of particles. The structure and 
morphology of NiO can be easily adjusted by controlling the factors like precursor, pH, solvent 
nature, calcined temperature for particular applications [16-18]. More intense calcinations usually 
result in amorphous, smaller particles, whereas lower ones provide larger ones with a more disorderly 
nature. In this paper, we will investigate the effect of calcination temperature on crystalline phase 
composition, chemical and antibacterial properties of sol–gel prepared NiO powders. In this work, we 
have successfully prepared NiO nano-powders via an easy route and reported the XRD, FTIR. 
Antibacterial activity for systematic relation between structure-property for further development of 
advanced NiO nanoparticles in various domains such as catalysis, biology and environment related 
applications. 

2. MATERIALS AND METHODS 
2.1 Materials and preparations 
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obtained from [31-35]: 
𝜀𝜀 = 𝛽𝛽

4𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
                                                                                                                                                 (3) 

and the dislocation density (𝛿𝛿) is determined using [35-38]: 
𝛿𝛿 = 1

𝐷𝐷2
                                                                                                                                                     (4) 

where 𝐷𝐷 is crystallite size in (nm), 𝛿𝛿 is in m−2 [39, 40]. 
The cubic lattice parameters are refined using [41-45
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Table 1 Structural parameters of NiO powders calcined at 300, 400, and 500 °C. 
 

Samples 2θ (o) (hkl) FWHM (o) d-Spacing (oA) D (nm) 𝛆𝛆 
 

𝜹𝜹 (m)-2 

NiO-300 oC 37.25 (111) 0.298 2.411914695 28.13198394 0.003858105 12.63569919 
43.3 (200) 0.302 2.087897161 28.6820678 0.003275753 12.1556751 
62.9 (220) 0.31 1.476365417 31.2493483 0.002126011 10.24042711 
75.4 (311) 0.325 1.259633588 33.69299174 0.001682353 8.808883147 
79.4 (222) 0.34 1.205915481 34.64869168 0.001566183 8.32964167 

Average     31.28101669 0.002501681 10.43406524 
NiO-400 oC 37.25 (111) 0.254 2.411914695 33.005241 0.003288452 9.179820377 
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S. aureus E. Coli 
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