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Why nanotechnology (NT)?
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NT for wastewater in the context of Kingdom  
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Nano for different treatments
Applications Nanoelements

Adsorption TiO2; CNT; Fe0;

Antimicrobial activity TiO2; MgO; ZnO; nAg; CNT; Chitosan; Fe0; Al203; 
Fullerene;

Photocatalytic activity TiO2; ZnO; CNT; Fullerene;

Wastewater filtration TiO2; CNT; Fe0; nAg; Graphene; 

Nutrient removal TiO2; Fe0;

Degradation of organic TiO2; Fe0; CNT;

Monitoring and sensing CNT; Quantum dots; nAu; 

Treatment plant operations TiO2; ZnO; CNT;
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Applications:

• Industrial dye degradation by TiO2

•Antimicrobial properties of nanoparticles (NPs)
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Why TiO2 for industrial dye degradation?
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TiO2 synthesis for Photocatalytic activity 
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XRD pattern for synthesized TiO2
Anatase (2Ɵ at 25.5; 38.5; 48.2; 54.4; 62.4)
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FT-IR Spectra for synthesized TiO2
(N-H bonding around 1500/cm) 
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Industrial dye degradation by TiO2
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Antimicrobial activity by nanoparticles (NPs)
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Antimicrobial activity by NPs
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Antimicrobial activity by NPs
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Challenges in NT
•Particle agglomeration
•Reducing particle surface area
•Bulk commercial production
•Practical applications
•Utilization of exceptional physical, chemical and 

mechanical properties
•NPs may have less toxicity than micro or bulk size 
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Societal and health impact 
• Nanotoxicity: About 400 reported toxicity and ecotoxicity

• Public awareness

• Nanocontamination

• Can effect human cells

• Recovering of nanoparticles or nanomaterials from the 
environment
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