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Today world is facing alarming challenges in the rising demand for clean

water in term of both quality and quantity. Arsenic contamination in

drinking water is a global threat to human as well as plant health this has

become a challenge for both urban and rural areas of the world.

The problem







METHODOLOGY

Synthesis of nanomaterial by High Energy Ball Milling

 It is a relatively new technique that has

applications in processes for obtaining

nanostructured materials.

 It is a process where a powder mixture

placed in the ball mill is subjected to

high-energy collision from the balls.

There are six kinds of energy dissipation    

within the milling-

 clash between the spheres, 

 collision between ball and wall,

 friction between balls, 

 ball-wall friction, 

 pressure between ball 

 ball-wall pressure.
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Fig - XRD graph of TiO2 nanomaterial

Structural and Microstructural Study of TiO2

Average particle size of crystalline size is calculated by using Scherrer’s equation 

d=Kλ /β cos θ ie, 28nm



Fig - Scanning Electron microscopy (SEM) image of TiO2

Morphological  Study of TiO2
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Fourier Transforms Infrared Spectroscopy (FTIR) Study

(By KBr palate methods)

wave number 400 to 4000 cm-1
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Fig- Residual amount As after treatment with 

10gm/L TiO2 with respect to contact time
Fig-% removal of As after treatment with 

10gm/L TiO2 with respect to contact time

Effect of Contact Time

Fig - residual mass of As after treatment with 10gm/litre TiO2 with respect to contact time



Effect of pH on arsenic adsorption
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Fig - Residual amount of As (mg/L) with 

different pH value 
Fig - % removal of As with respect to pH



Adsorption Studies of CaO Nanoparticles
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Fig - Effect of adsorbent dose on removal of As from solution

Effect of adsorbent dose



Residual amount of As from solution CaO NPs 

( 2.5 gm/Lit)

Residual amount of As from solution CaO NPs 

(1 gm/Lit)

Residual amount of As from solution CaO NPs 

( 0.5 gm/Lit)
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Effect of Contact Time
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Fig -Residual amount of As (mg/L) onto  (gm/100ml) 

CaO NPs at different dose & contact time

Fig - % removal of As (mg/L) onto (gm/100ml) 

CaO NPs at different dose & contact time



Effect of Contact Time
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Fig - Residual amount of As (mg/L) onto  (0.5 gm/L) 

CaO NPs at different contact time
Fig - % removal of As (mg/L) onto (0.5 gm/L) CaO

NPs at different  contact time



The CaO nanoparticles demonstrated the higher removal efficiency towards

arsenic removal without the need of pH adjustment. It was also observed that

dose, contact time, pH and initial concentration determined the higher

efficiency of arsenic removal. The optimum removal efficiency of As at pH

range of 3-5 was observed in the case of TiO2 nanoparticles. But at pH range of

7-9 in case of CaO nanoparticles rather than TiO2 with respect to dose, pH and

contact time. Instantly CaO nanoparticles removed maximum As with low

amount of dose and at neutral pH.

CONCLUSION
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