
Almiman, B.F., Zian, A.H., El-Blasy, S.A.S., El-Gendy, H.M., Rashad, Y.M., Abd El-Hai, K.M., & EL-Sayed, S.A. 
(2024). Metallic oxide nanoparticles enhance chickpea resistance to root rot and wilt. Phytopathologia Mediterra-
nea 63(3): 407–421. doi: 10.36253/phyto-15406 

 
 

 .Mycology & Disease Survey Research Dep                                                                   الفطريات وحصر الأمراضقسم بحوث                    
   Nanotechnology & Advanced Nano-Materials Laboratory (NANML (            المتقدمة النانومترية معمل النانوتكنولوجى والمواد              

- 1 - 
 

 

REPORT  

Copper Oxide Nanoparticles 

1. General Properties: 

Appearance (Color)      :        Dark brown to Black 

Appearance (Form)      :        Powder 

Molecular weight:         :       79.545 g/mol 

 

2. Characterizations: 

I. Size: Copper oxide nanoparticles was produced in (size 25± 5nm average size) and 
measured using Nanosizer Nano ZS instrument (Malvern Instruments). 

 

 

 

 

 

 

 

 

 

 

  Figure1. Shows the DLS  image of CuO nanoparticles. 

The dynamic light scattering (DLS) analysis of copper oxide revealed that the prepared copper 
oxide in nanoscale with average size 25± 5nm. 
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II. X-ray Diffraction pattern (XRD) analysis:

Figure 2.  shows the XRD pattern of copper oxide nanoparticles 
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REPORT  

Titanium oxide Nanoparticles 

1. General Properties: 

Appearance (Color)      :        white color 

Appearance (Form)      :        Powder 

Molecular weight:         :       79.866g/mol 

2. Characterization: 

I. Size: Titanium oxide nanoparticles was produced in (size 45± 5nm average size) and 
measured using Nanosizer Nano ZS instrument (Malvern Instruments). 

 

 

 

 

 

  

 

 

 

 

Figure1. Shows the DLS  image of Ti2O nanoparticles. 

 

The dynamic light scattering  (DLS) analysis of titanium oxide revealed that the prepared 
titanium oxide in nanoscale with average size 45± 5nm. 
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II. X-ray Diffraction pattern (XRD) analysis: 

An XRD pattern has been performed using XPERT-PRO Powder Diffractometer system, with 2 theta(20ᴼ - 
80ᴼ), with Minimum step size 2Theta: 0.001, and at wavelength (Kα) = 1.54614ᴼ. 

 

 

Figure 2.  shows the XRD pattern of titanium oxide nanoparticles 
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REPORT 

Silica nanoparticles 
 

1. General Properties: 

Appearance (Color) : white 

Appearance (Form) : Powder 

Molecular weight : 60.08 g/mol 

 

1. Characterizations: 

 

I. Size: Silica oxide nanoparticles was produced in (size 50± 23 nm average size) and 
measured using Nanosizer Nano ZS instrument (Malvern Instruments). 

 

 

  

 

 

 

 

 
 
 
 
 
                                     Fig. 1:Dynanic light scattering  (DLS) image of silica oxide nanoparticles 
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II. X-ray Diffraction pattern (XRD) analysis:  

 

 

 

 

 

 

 

 

 

Figure 2. Shows the XRD pattern of the prepared SiO2 nanoparticles 


