
DigureNo;

Figure 2.1:

Figure 2.2:

Figure 2.3:

Figure 2.4:

Figure 2.5:

Figure 2.6:

Figure 2.7:

Figure 3.1:

Figure 3.2:

Figure 3.3:

Figure 3.4:

Figure 4.1:

Figure 4.2:

Figure 4.3:

Figure 4.4:

Figure 4.5:

Figure 4.6:

Figure 4.7:

Figure 4.8:

Figure 4.9:

LIST OF FIGURES

Caption

Main methods used for removal of organic dyes from wastewater

Photogeneration of electron-hole pairs

Schematic photo excitation in a solid semiconductor

Crystal structure of rutile and anatase phases of TiO,

Lattice structure of brookite TiO,

TiOو energy bands and corresponding potential differences of

redox reactions occurring on the TiOو surface as function of pH

Application of TiOو and photocatalysis in various fields.

TiO powder

Structure of Methylene blue

Experimental setup

Stainless steel basket placed inside the reactor that filled with

coated glass chips

XRD pattern of TiO, semiconductor

Particle size pattern of TiO, at different to angles

SEM image of TiO, photocatalyst at 10000 x

SEM image of immobilized TiOو photocatalyst at 10000 x before

experiment

SEM image of immobilized TiOو photocatalyst at 10000 w after

experiment

Fffect of pH on the percentage colour removal of MB at different

initial dye concentration (Catalyst loading = 1 , g/ا , air superficial

velocity = 1.94 cm/s)

Fffect of pH on the percentage colour removal of MB at different

initial dye concentration (Catalyst loading = 0.5 , g/ا , air superficial

velocity = 0.42 cm/s)

EfTect of time on the percentage colour removal of MB at different

initial solution pH (Catalyst loading = 1 g/l, Ci = 10 ppm, air

superficial velocity = 1.94 cm/s)

EfTect of time on the percentage colour removal of MB at different

initial solution pH (Catalyst loading = 0.5g/l, C, = 10 ppm, air

superficial velocity = 1.94 cm/s)

11

Page

12

16

18

24

24

25

26

37

38

39

42

47

48

49

49

50

53

53

54

54



Figure 4.10: EfTect of time on the percentage colour removal of MB at different 55

initial solution pH (Catalyst loading = 2 g/l, C, = 10 ppm, air

superficial velocity = 1.94 cm/s)

Figure 4.11: Effect of initial dye concentration on the percentage colour removal 56

0f MB at different air superficial velocity (Catalyst loading = 2 g/l,

pH =7)

Figure 4.12: Effect of initial dye concentration on the percentage colour removal 57

of MB at different air superficial velocity (Catalyst loading =0.5 g/l,

pH =7)

Figure 4.13: EfTect of time on the percentage colour removal of MB at different 57

initial dye concentration (Catalyst loading = 1 g/l, pH =7, air

superficial velocity = 1.94 cm/s)

Figure 4.14: Fffect of time on the percentage colour removal of MB at different 58

initial dye concentration (Catalyst loading = 0.5 , g/ا pH = 7, air

superficial velocity = 1.94 cm/s)

Figure 4.15; Fffect of time on the percentage colour removal of MB at different 58

initial dye concentration (Catalyst loading = 2 g/l, pH = 7, air

superficial velocity = 1.94 cm/s)

Figure 4.16: Fffect of catalyst loading on the pereentage colour removal of MB 59

at different initial dye concentration (pH =7, air superficial velocity

= 1.94 cm/s)

Figure 4.17: Fffect of catalyst loading on the pereentage colour removal of MB 60

at different initial dye concentration (pH =5, air superficial velocity

= 0.42 cmls)

Figure 4.18: Fffect of time on the percentage colour removal of MB at different 60

of catalyst loading (C,= 10 ppm, pH = 7, air superficial velocity =

1.94 cm/s)

Figure 4.19: Fffect of time on the percentage colour removal of MB at different 61

of catalyst loading (C,= 20 ppm, pH = 3, air superficial velocity =

0.42 cm/s)

Figure 4.20: Fffect of time on the percentage colour removal of MB at different 61

of catalyst loading (Ci= 30 ppm, pH = 7, air superficial velocity =

0.42 cm/s)

Figure 4.21: Fffect of air superficial velocity on the percentage colour removal 62

of MB at different initial dye concentration (Catalyst loading = 1

, g/ا pH=7)

1٧



Figure 4.22: Fffect of air superficial velocity on the percentage colour removal 63

of MB at different initial dye concentration (Catalyst loading = 2

, g/ا pH=5)

Figure 4.23: Fffect of time on the percentage colour removal of MB at different 63

of catalyst loading (C,= 30 ppm, pH = 7, air superficial velocity =

0.42 cm/s)

Figure 4.24: Fffect of time on the percentage colour removal of MB at different 64

air superficial velocity (C,= 10 ppm, pH =7, catalyst loading =1 g/l)

Figure 4.25; Fffect of time on the percentage colour removal of MB at different 64

air superficial velocity (C,= 10 ppm, pH = 7, catalyst loading = 0.5

g/١)

Figure 4.26: Fffect of time on the percentage colour removal of MB using 65

immobilized TiO, at different air superficial velocity (Ci= 10 ppm,

pH =7, catalyst loading = 1 g/l)

Figure 4.27. percentage colour removal of MB using slurry and immobilized 66

TiO, at different air superficial velocity (C,= 10 ppm, pH = 7,

catalyst loading = 1 g/)

Figure 4.28: fitting of data against pseuo first order rate equation (Air 67

superficial velocity = 0.42 cm/s, C,= 10 ppm, pH = 7, catalyst

loading=1 g/)

Figure 4.29: fitting of data against pseuo first order rate equation (Air 68

superficial velocity = 0.89 cm/s, C,= 10 ppm, pH = 7, catalyst

loading=1 g/)

Figure 4.30: fitting of data against pseuo first order rate equation (Air 68

superficial velocity = 0.89 cm/s, C,= 10 ppm, pH = 7, catalyst

loading=1 g/)

V



SUMMARY
The present study dealt with the photocatalytic decolorization and degradation of methylene

blue (MB) using TiO nanoparticles / UV system in a slurry type reactor sparged by air. The

effect of various process parameters such as initial concentration of MB, contact time, catalyst

loading, initial solution pH, and air superficial velocity on the photodegradation reaction was

investigated to achieve maximum decolorization efficiency. The results showed that the

percentage of color removal increases with increasing pH and the air superficial velocity

while decrease with increasing the initial concentration of MB. Also the percentage color

removal increases with increasing the catalyst loading up to 1 g/l then decrease with further

increasing in the amount of catalyst. The maximum percentage of color removal was 99.9% at

10 ppm, pH 7, catalyst loading 1 g/l and air superficial velocity of 1.94 cm/s. lmmobilization

of TiOو on square glass chips of 1.5 cm was perfommed by dip coating technique using

Previously Made Titania Powder. The performance of these coated glass chips is evaluated at

the best conditions obtained from slurry type reactor and it was found that immobilized TiOو 

achieved a percentage colour removal of 90.2 % compared with 99.9 % of the slurry type. The

order of the reaction was determined using Lagergren's rate equation and was found to be

pseudo first order reaction. TiOو was analyzed by XRD and SEM before and after the

experiments.
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