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Abstract: Nanostructure nickel nitrate nanoparticles are synthesized by aegle marmelos leaf extract at reducing agent with 

nickel nitrate. The micro structural properties such as gain, size, strain, dislocation density and particle size are examined. 

Aegle marmelos leaves anti- inflamattory in nature. The smaller size of nanoparticals is gaining importance in research for 

the treatment of various deceases. The present work leads to the synthesis of nanoparticles from nickel nitrate salt through 

an aegle marmelos extract. The morphology was characterized by UV, FT-IR, SEM, Phytochemicals Screening was 

evaluvated in characterized by nickel nitrate nanoparticles. 
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1. Introduction: 

     Synthesis of metallic nanoparticles is an active area of academic and, more importantly, “Application of research” in 

nanotechnology. A variety of chemical and physical procedures could be used for synthesis of metallic nanoparticles. Synthesis of 

nanoparticles using plant leaf extract has attracted attention of many researches because of availability of materials, use of nano -

toxic reagent. Nanomaterials some time called “nanopowder”. When not compressed, have grain sizes in the order of 1-100 nm in 

at least one co-ordinate and normally in three. Aegle marmelos is one of the important plants with several medical and nutraceutical 

properties. Aegle marmelos commonly known as bael is a plant of indigenous to India. It is free radical scavenging, antioxidant 

,inhibition of lipid peroxidation,antibacterial,antiviral,anti-diabetic,cardioprotective and radio protective effects .Nickel nitrate 

appears as green crystals and substantially soluble in water. It is stable, a strong oxidizer, and incompatible with reducing agents. 

 

2. Experimental 

2.1 Materials: 

     Nickel nitrate was purchased from in Kochi, which is directly used for experiment. All chemicals were analytical grade and they 

were used further purification. Deionished water was used throughout the experiment. The fresh leaves of Aegle marmelos were 

collected from the nearby garden. 

 

2.2 Preparation of aegle marmelos leaves extract: 

      Fresh aegle marmelos leaves were collected from the garden. The aegle marmelos leaves were well washed with the flowing 

water to remove dust particles from it’s surface. The leaves were further rinsed with the deionished water followed by the drying 

process in room temperature. After that 10g of leaves were weighted and boiled with 100 ml distilled water. The contains were 

boiled for 30 minutes at 70ºc in the beaker. Then the extract were filtered by using whatman filter paper. The filtrate was stored for 

the synthesis of nanoparticles. 

 

2.3 Synthesis of Nickel nitrate nanoparticles: 

    The nickel nitrate nanoparticles were synthesized by using 0.1m of nickel nitrate in 100 ml of double distilled water. Then the 

solution was stirred at 200 rpm/sec for about 20 minutes without heating. At this stage 10 ml of aqueous solution of aegle marmelos 

was added to Ni(No3)2 solution in 90 ml of water. The beaker containing the mixture was stirred at 220 rpm/sec for about 30 

minutes without heating. The solution was centrifuged at 7000 rpm for 15 minutes. After centrifuged the resulting mixture was 

incubated for 24 hours without any disturbance. Then the formed nickel nitrate nanoparticles were dried in a hot air oven at 100ºc. 

After complete drying the Ni(No3)2 Nps obtained were scraped and stored in a beaker for further characterization. 

 

2.4 Phytochemicals Screening: 

     Different types of preliminary chemical tests were performed on the presences of various secondary metabolites in the Aegle 

marmelos leaves extract. 

 

2.4.1Test for Alkaloids (Mayer’s Test) 

 

     At this stage, 1 mL (100 mg/mL) of A-marmelos extract was added into 1 mL of Mayer’s reagent, which led to the formation of 

white precipitate indicating the presence of alkaloids. Similarly, 1 mL of Dragendroff reagent was used, which formed brown 

precipitate in the presence of alkaloids. 

 

2.4.2 Test for Flavanoid (Shinoda Test) 
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Afterwards, 1 mL of A-marmelos extract and few fragments of magnesium metal were added to the test tube followed by drop wise 

addition of 0.5 mL of 10% concentrated Hcl. Formation of a reddish color indicates the presence of flavonoids. 

 

2.4.3Test for Glycosides (Keller Killani Test) 

 

A small amount of glacial acetic acid, one drop of 5% FeCl3 solution and concentrated H2SO4 was added into 2 mL A-marmelos 

extract. Reddish brown color appears at the junction of the two liquid layers and the upper layer of bluish green indicates the 

presence of glycosides. 

 

2.4.4 Test for Phenols 

 

Afterwards, 2 mL of A-marmelos extract was added to 1 mL of H2SO4 and a pinch of Mg+2 metals. Formation of orange or pink 

color indicates the presence of phenols. 

 

2.4.5 Test for Saponins (Foam Test) 

 

The 1 mL of A-marmelos extract was diluted with 2 mL of distilled water and was shaken vigorously in a measuring cylinder for 

15 minutes. A 1 cm layer of foam indicates the presence of saponins. 

 

2.4.6 Test for Sterols (Liebermann-Bur chard Test) 

 

When 1 mL of A-marmelos extract was mixed with 1 mL of acetic acid and 2 mL of H2SO4 reddish violet color was obtained, 

which indicated the presence of sterols. 

 

2.4.7 Test for Tannins 

 

Upon addition of 3-4 drops of 10% FeCl3 to 1 mL of A-marmelos extract, greenish or bluish color formed, which indicated the 

presence of tannins. 

 

2.5 Characterization: 

Nanoparticles were characterized for physical, chemical structural and morphological evaluations. Synthesized Nickel Nitrate 

nanoparticles were characterized using UV, FTIR, SEM.   Morphology, size and of the synthesized Nickel Nitrate Nanoparticles 

were analyzed by field emission Scanning electron microscope. The FTIR Spectroscopy study of synthesized nanoparticles was 

performed using cary.650 cm-1 FTIR in the spectrum range from 400-4000cm-1 further the energy band gap of Nickel Nitrate 

nanoparticles was calculated using UV-Visible spectrometer. 

 

3 Results and Discussion 

 

3.1 FTIR Analysis: 

 

The FTIR spectroscopy is used to study the change in chemical composition impurity content and interaction between different 

species. FTIR spectrum is used to calculate various functional groups. This is present in Ni (No3)2 nano particles used to determine 

the absorption range. The FTIR spectrum of the Ni (No3)2 nanoparticle which were synthesized by precipitation method. The wave 

number at 3411cm-1 represents the symmetric stretching vibration of O-H (medium). The wave number at 2057cm-1 represents the 

stretching vibration of N=C=S (strong). The wave number at 1629 cm-1 represents the symmetric stretching vibration of C=C 

(medium). The wave number at 1095cm-1 represents the stretching vibration of C-O (strong). The wave number at 650cm-1 

represents the symmetric stretching vibration of C-Br (strong). 
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Figure 1 FTIR Analysis of Synthesized Nickel nitrate nanoparticles using A.marmelos extract 

 

3.2 UV-Vis Analysis: 

The absorption spectra were used to study the energy band and type of electron transitions. The absorption peaks obtained for these 

samples in the range of 383.85nm-720.50nm. This is prescribed for Nickel Nitrate. For the peak 383.85nm the corresponding 

absorbance range is 0.6247AU. For the peak 720.50nm the corresponding absorbance range is 0.1313AU. The absorbance band 

energy can be calculated from Einstein’s photon energy equation. 

                          E=hc/λmax 

 

 λmax – Maximum absorbance wavelength 

h      - Planks constant (6.6x10-34 Js) 

c   -     Speed of light (3x108 m/s2) 

The band gap energy of nickel nitrate has been found to be 3.16 eV. 

 

 
Figure 2 UV-Vis analysis of nickel nanoparticles using A.marmelos extract 

 

3.3 SEM Analysis 

 The scanning electron microscope technique provides information on the size, shape, location of the individual nanoparticles.SEM 

image are shown in figure 3. It can be seen from the figures show that nickel nitrate nanoparticles were exclusively spherical shape. 
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Fig 3 SEM Analysis of nickel nitrate nanoparticles using A.marmelos extract 

 

4. Conclusions 

The synthesis of nanoparticles was done by using a green synthesis method.  Aegle marmelos leaves extract was used for the 

synthesis of Nickel nitrate nanoparticles by green approach and the obtained nanoparticles were characterized to evaluate physical, 

chemical, structural behaviour. The UV spectral results show that the nanoparticles synthesized property. The FTIR Spectroscopy 

study of synthesized nanoparticles was performed using cary.650 cm-1 FTIR in the spectrum range from 400-4000cm-1.The SEM 

result show that the Nickel nitrate nanoparticles are spherical shape. 
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