
Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

  

  

  

 

.



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

 :

.



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

.



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

 

 

 

 

 

 

 

 

  

. 

Me
+

Me
+

Me
+

Me
+

OH

Me
=O

Me

=
O

Me

=
O

Me Metal 

nanoparticle

Metal ions

Plant reducing 

agents

reduced metal atoms

Metal NPs Zinc

with phytochimicals

Organic “coat” 

stabilizing the particle

Nucleationgrowth phase



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

  

  

    
 

    

λ

λ

 

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

 

β λ θ

)3(
cos




K
D 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

θ 

 

θ 

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

 

 

 

 

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

 

 

 

 

 

 

 

 

‏

 

‏

 

 

 

  

 

‏

 

 

 

 

 

 

 

 

‏



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

‏

 

 

 

 

 

 

 

‏

 

 

 

 

 

‏

 

 

 

‏

 

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

‏ 

 

 

 

 

‏

 

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

‏

 

 

 

 

 

 

 

 

‏

 

 

 

 

 

 

 

 

 

 

 

англоязычнаяверсия  

 



Mohammed Said Nedjimi.et.al
 

Eco-Friendly synthesis of Zinc Oxide Nanoparticles Using Aqueous Extracts of Different 

Types of Dates (Phoenix Dactyliferal) Grown in the Oases of Southern Algeria 

 

 

 

 

 

 

‏

 

 

 

‏


