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ABSTRACT 

Iron oxide nanoparticles (IONPs) are a talent material in a variety of everyday applications due to its multifunctional properties. Its attractive candidate 

in the biomedical field due to its low toxicity and biocompatibility, antibacterial, antifungal, anticancer and magnetic characteristics. Its utilized in 

different application such as magnetic separation, targeted drug administration, magnetic resonance imaging (MRI), magnetic fluid hyperthermia, 

thermoablation, and biosensing. Physical, chemical, and environmentally biogenic methods have been applied to synthesis IONPs.  Green methods is 

favorable compared with physical and chemical synthesis, due to its low cost, enhanced biocompatibility, and eco-friendliness. In this work, lantana 

camara extract was used for green synthesis of IONPs. The synthesized IONPs were characterized by  X-ray diffraction (XRD), and Fourier transform 

infra-red (FTIR) spectroscopy. The obtained results revealed that  lantana camara extract can be used as a reducing agent for synthesis of IONPs.  

Keywords: Green synthesis, Iron Oxide, X-ray diffraction (XRD), and Fourier transform infra-red (FTIR) spectroscopy. 

1. Introduction 

In recent years, magnetite iron oxide nanoparticles Fe3O4 (IONPs) have garnered interest due to its unique properties, include superparamagnetism, low 

toxicity, high biocompatibility, antibacterial, antifungal, and anticancer properties. Moreover, the high ability of  electrons transfer, high surface energy, 

large surface area, and high absorption. [1]. It became a good candidate for many applications such as, magnetic scaffolds [2], data storage [3], biomedicine 

[4], [5], magnetic resonance imaging [6], [7], cell labelling [8], cell therapy [9], gene delivery [10], [11], drug delivery [12], hyperthermia [1][13], 

therapeutic application [14] , bioimaging [15], and environmental water treatment remediation [16]–[18]. Different methods had been reported for 

synthesis of IONPs including co-precipitation [19], sol–gel method [20], energy milling [21],  ultrasonic assisted impregnation [22], microemulsion  [23], 

sonochemical [24], gamma irradiation [25], solvothermal [26], hydrothermal [27], and green method [28]. 

The green synthesis of nanoparticles offers new possibilities, such as functionalization with biomolecules, which can enhance the bioactivity of 

nanoparticles in biomedical applications. In addition, green synthesis methods are deemed simple, clean, eco-friendly, and inexpensive. In the green 

synthesis of NPs, the reduction of metals can be accomplished with the aid of biomolecules, which function as both a reducing and capping agent. Several 

sources of biomolecules, including plant extract, bacteria, fungi, algae, virus, and yeast, were investigated for NPs synthesis. The plant-based synthesis 

of NPs is the simplest, quickest, and most scalable technique. A metal salt is created with plant extract, and the reaction is complete in minutes to a couple 

of hours at room temperature. This is not a difficult technique [29].  

In this work, Fe3O4 NPs were synthesized using Lantana Camara extract. The physical properties of the prepared sample were examined X-ray diffraction 

(XRD), and Fourier transform infra-red (FTIR) spectroscopy.  

2. Materials and Methods 

2.1 Materials 

The following chemicals were used in this study were  used without further purification. Sigma-Alorich, Lot #MKBJ3856V, 0.05% Iron(II) Sulfate 

Heptahydrate. Sodium hydroxide (NaOH). 
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2.2 Preparation of plant extract 

2.2.1 Lantana Camara leaves extract 

Fresh Lantana camara leaves were harvested, carefully rinsed with tap water and distilled water to eliminate dust particles and sun-dried to remove any 

leftover moisture. 3 g of powdered dried leaves were combined with 100 mL of deionized water and cooked for 30 minutes at 80 °C. The produced 

mixture was cooled, filtered with Whatman paper number 1, collected, and kept at 4 °C for future use. 

2.3 Preparation of Iron Oxide nanoparticles (Fe3O4NPs) 

Iron Sulfate Heptahydrate (FeSO47H2O) was used as a precursor for iron during the coprecipitation-based production of IONPs. Briefly, 1.81 g of iron 

sulphate heptahydrate was dissolved in 100 mL of deionized water and agitated at 1100 RPM for 30 minutes at 60 °C. The reducing agent, 10 mL of 

plant extract, was added to the iron solution while it was being stirred for 30 minutes. The  pH of the solution was adjusted to 12 by adding the appropriate 

amount of sodium hydroxide. The produced solution was allowed to completely precipitate and then washed many times with a 2:1 ethanol: distillate 

water (V/V) solution and dried at 100 °C. 

2.4 Characterization of green synthesized IONPs 

The X'Pert PRO-PAN analytical diffractometer was used to take the X-ray diffraction (XRD) readings at 40 kV and 30 mA, using Cu-Kα radiation (λ= 

1.54056 A˚). FTIR spectral analysis utilizing the KBr disc technique to determine the functional groups of the researched samples using FTIR Model 

6100, Jasco-Japan, with a resolution of 4.00 cm-1 and a wave number range of 4000 to 400 cm-1.  

3. Results and Discussion 

3.1. Characterization of iron oxide nanoparticles 

Figure 1 represent XRD pattern of green IONPs, the successful formation of IONPs was confirmed by the presence of all its characteristic peaks without 

any structural changes. The peaks at 2θ values (30°,35°, 43°, 53°, 60 and 62°) correspond to the planes of (202), (311), (400), (422), (511) and (404) of 

L. camara mediated iron oxide nanoparticles The obtained result with a complete agreement with  card No. (COD 9007644) [30] and with the reported 

results for IONPS [30]. 

The FT-IR spectrum was used to identify the functional groups of green IONPs in wave number range of 4000-400 cm-1. The fingerprint vibration band 

for Fe-O stretching vibration, which observed at ~ 544, the bending vibrational band at 1616 cm-1 and  starching vibration band at 3300 cm-1  which 

corresponding the water as moisture, figure 2. The presence of the characteristic function groups of IONPs  confirmed the reduction of iron salt and the 

formation IONPs using L. Camara plant extract [31]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 XRD patterns of green IONPs with L. Camara extract 
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Figure (2) FTIR spectra of green IONPs with L. Camara extract. 

4. Conclusion 

Iron oxide NPs can be synthesized in a straightforward, cost-effective, and environmentally friendly manner. Iron oxide nanoparticles was successfully 

synthesized from Lantana Camara extract without  structural changes.  
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