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Abstract— Nickel nanoparticles have got much 

consideration in unique industrial applications due to 

catalytic and magnetic properties. A number of paths were 

elaborated to synthesize nickel nanoparticles keeping in 

view of specific applications. Among all those, to synthesize 

nickel nanoparticles, the use of plant section extract will 

become an emerging discipline due to the fact plant parts act 

as reducing agent and a capping agent. For the large-scale 

and ecologically benign manufacturing of nickel 

nanoparticles through green chemistry technology route is 

very beneficial due to most economical during synthesis and 

basically available materials. In the current study, it is 

referred to that nickel nanoparticles had been synthesized 

via green synthesis, with coriander (Coriandrum Sativum) 

leaves extract and nickel chloride. Considering NiCl2 as 

precursor and coriander leaves extract as a reductant and as 

well as a stabilizing agent. The plant adopted for the current 

study due to its regarded medicinal properties, easily 

available in all seasons and everywhere in INDIA. The 

synthesized Ni nanoparticles were characterized and 

analyzed by using X-ray diffraction (XRD), UV-Vis 

spectroscopy, SEM and FT-IR techniques. 
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I. INTRODUCTION 

Synthesis and development of magneto metallic 

nanoparticles, received tremendous interest because of its 

superior and surprising properties and potential purposes in 

optical, electronic, catalytic, magnetic materials, thermal 

residences with corresponding macro metals. In particular, 

magnetic nanomaterials exhibit evidence of very massive 

magneto resistance, large coercivities, excessive Curie 

temperatures and low saturation magnetization. Therefore, 

magnetic metallic nanomaterial has fascinated lot of 

interests in sensors, magnetic storage and ferro-fluids 

applications [1]. 

Various paths were determined for the production 

of these matters such as photocatalytic reduction, 

sonochemical method, solvent extraction reduction, 

microemulsion technique, polyol technique, alcohol 

reduction, and radiolytic reduction [2]. Among these, some 

metallic nanoparticles production, for e.g., nickel, copper, 

and iron, are comparatively challenging due to easily 

oxidize.  

Nickel as a vital transition metal. Nickel 

nanoparticles have wide-ranging purposes in permanent 

magnets, magnetic fluids, magnetic recording media, photo 

voltaic energy absorption, fuel cell electrodes, catalysts, 

organic activity [3]. By thinking about all these, Ni 

nanoparticles synthesis has attracted an incredible focal 

factor of many scientists. Many of methods are accompanied 

by a tedious method for isolation of nanoparticles, through 

the usage of expensive chemical reagents, and by 

maintaining reaction conditions, as a consequence an 

alternatice choice is to discover new techniques for Ni 

nanoparticles synthesis. [4, 5].  

Nanoparticles having excessive surface area and a 

excessive amount of surface atoms, because of their special 

physical and chemical traits of nanoparticles which consists 

of catalytic activity, optical, electronic, antibacterial and 

magnetic properties [6].   

In Green synthesis, the plant performs a foremost 

role in the large-scale biosynthesis of 

nanoparticles. Nanoparticles produced from plants are 

greater stable, and the rate of green synthesis is quicker than 

that in the case of different organisms. The green synthesis 

of metal nanoparticles which was discovered to be reliable 

and eco-friendly [7-9].  

Currently, an eco-friendly route for the 

nanoparticles synthesis is a green synthesis method. Here, 

we select coriander leaf extract for the synthesis of Ni 

nanoparticles. The coriander has a whole lot significance 

due to its medicinal properties and versatile use as an herb 

as well as a spice. Coriandrum sativum belongs to the family 

Apiaceae (Umbelliferae), native to the Mediterranean and 

Middle Eastern regions and recognized as medicinal plants. 

India is the biggest producer, consumer and exporter of 

coriander in the world with an annual manufacturing of 

around three lakh tones [9,10,12-14]. All factors of this herb 

are in use as a flavoring agent and/or as standard remedies 

for the remedy of specific problems in the folks medication 

systems of distinct civilizations. This plant is highly fragrant 

and has multiple uses in food and in other industries. Plants 

have carried out a necessary function in keeping human 

health and civilizing the quality of human life for lots of 

years. Fresh juice of coriander is exceedingly great in curing 

many deficiencies related to nutritional vitamins and iron. 

Its juice delivered to clean buttermilk is particularly 1-2 

teaspoons, recommended in curing many diseases [14-16].   

Moreover, this plant is used to treatment illnesses 

like digestive tract disorders, respiratory tract disorders, 

urinary tract infections. Coriander has been stated to possess 

many pharmacological matters to do like antioxidant, anti-

diabetic, anti-mutagenic, antianxiety and antimicrobial 

exercise alongside with analgesic and hormone balancing 

impact that promotes its use in ingredients due to numerous 

health benefits and its protective impact to maintain the food 

for a longer duration [16,17].  

II. EXPERIMENTAL METHOD 

A. Materials 

 Coriander leaves 

 Distilled water  
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 Nickel (II) chloride (NiCl2. 6H2O, Purity > 99%). 

B. Synthesis Process 

1) Preparation of coriander leaf extract: 

The fresh coriander leaves have been bought from nearby 

vegetable market, Ananthapur, Andhra Pradesh-515002, 

India. The coriander leaves have been absolutely washed 

with distilled water and dried in shade. For making ready the 

plant broth solution, 50 grams dried leaves of coriander have 

been taken and cut into small portions and made a powder 

form. The powder was taken into a 500 ml beaker with 250 

ml of distilled water and then boiled for 30 min at 80°C. 

After the period of time solution gets cooled and separated 

out by the use of whatman No.1 filter paper. The extract 

used was then stored at 5°C and for further approaches 

within 7 days. 

2) Synthesis of Nickel nanoparticles from the coriander 

leaf extract: 

Synthesis of Nickel nanoparticles from the coriander leaf 

extract: A volume ratio of 1: 10 of coriander leaves extract 

and nickel chloride solution mixture was used. A volume of 

15 ml of coriander leaf extract (B) was delivered to 150 ml. 

0.1 M aqueous nickel chloride solution(C) in a 250 ml 

conical flask. Both B and C are combined and the mixture 

solution found to be light yellow color. Then after 

continuous stirring with a magnetic stirrer around 30-45 

minutes, the solution changed from diminished yellow to 

green. After the development of the homogeneous solution 

the flask was stored at room temperature in dark for 36 

hours. After a duration of 36hrs, darkish green colored Ni 

nanoparticles were formed. The particles formed were 

separated via centrifugation at 5000 rpm for 20 min 

accompanied through re- dispersion of the particles in 

distilled water. The obtained Ni nanoparticles were dried in 

an oven at 80°C. 

 
Fig. 1: Synthesis Process of Nickel Nanoparticles. (A) Fresh 

Coriander Leaves (B) Extracted Solution From Dried 

Leaves (C).0.1 M NiCl2 Solutions (D) Mixture of both 

Solutions and Nanoparticles are settled at the bottom. 

III. RESULTS & DISCUSSION 

Nickel nanoparticles have been synthesized and 

characterized the usage of some techniques such as X-ray 

diffraction (XRD), UV-Vis spectroscopy (UV analysis), 

Fourier-Transform Infrared Spectroscopy (FT-IR) and 

finally, Scanning Electron Microscopy (SEM) for studying 

the properties of the obtained nickel nanoparticles. 

A. Morphological Analysis of Nickel Nanoparticles:  

SEM is used to know the particle measurement and shape of 

the resulted particles and SEM image of the nickel 

nanoparticles produced by using green synthesis method is 

shown in figure.2.The organized nanoparticles had been 

observed to be spherical and poly-dispersed with diameters 

ranging from 50nm to 114 nm (shown in figure.2). The 

average measurement for nickel nanoparticles was observed 

to be 72 nm. 

 
Fig. 2: SEM image of Nickel NanoParticles  

B. Qualitative Analysis: 

Figure.3 suggests the UV–vis absorption spectra of Nickel 

nanoparticles. The optical absorption height intensity is 

discovered at < 330 nm (3.75 eV). 

 
Fig. 3: UV-Vis Spectrum of Ni Nonoparticles 

B. Crystallinity Analysis: 

The received product sample was analyzed to look at the 

crystalline nature of synthesized particles. The X-ray 

diffractogram (XRD) pattern obtained is proven in figure.4. 

The XRD pattern was indicated accurately for all crystalline 

peaks and estimated with JCPDS records file. XRD analysis 

used to be conducted. Fig. 4 suggests a ordinary XRD 

patterns of the sample. Three peaks for Ni at 2? values of 

44.5°, 51.8°, 76.4°, corresponding to the (111), (200), (222) 

lattice planes, had been observed, confirmed that the 

resultant particles have been pure elemental Ni with a FCC 

structure. The particles diameter was once estimated by 

using the Scherrer's equation to be about 6.3 nm. No 

apparent peak of nickel oxide or hydroxide used to be 

detected.  



Green Synthesis of Nickel Nanoparticles from Extract of Coriandrum Sativum Leaves 

 (IJSRD/Vol. 6/Issue 07/2018/072) 

 

 All rights reserved by www.ijsrd.com 306 

 
Fig. 4: XRD pattern of nickel Nanoparticles 

C. Compositional Analysis: 

In figure.5 FTIR spectrum indicates peaks at 463.8 cm-1, 

668.2 cm-1, 1101.6 cm-1, 1617.0 cm-1, 2922.6 cm-1 and 

3412.4 cm-1. The vigorous band, corresponding to the Ni-O 

stretching vibration mode of Ni nanoparticles is viewed at 

463.8 cm-1. The bands at 3412.4 cm-1 and 1617.02 cm-1 

are characterized the hydroxyl group (O-H), this is caused 

by the adsorptions of H2Omolecules onto the Ni ground 

when samples are unprotected from the atmosphere.   

 
Fig. 5: FTIR Spectrum of Ni Nanoparticles 

IV. CONCLUSION 

Compared to a numerous physical and chemical synthetic 

methods, green synthesis of metal nanoparticles is greater 

steady and has the control of shape and dimension 

distribution. Nickel nanoparticles had been developed by 

using an eco-friendly method the usage of Coriandrum 

sativum as capping and stabilizing agent and nickel chloride 

as a precursor. Considerably, the reaction technique was so 

easy and convenient to handle, and it is stated that this 

technique has key advantages over different organic 

synthesis processes.  
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