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Photocatalytic Treatment
UV/TiO,
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Background
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Composite

Catalyst separation (fiber-based)

problem Catalyst size
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Objectives

To Investigate..

The mechanism of organic degradation during
photocatalytic process of

textile WWTP effluent treatment by using
immobilized TiO, nanofibers composite catalyst



TiO, Nanofiber-Nanoparticles Composite

Annealing
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Methods

SEM images

ox 10000
Catalyst distribution: 4.26 mg-TiO,/cm?




Methods
Photoreactor

UVlamp UV Lamps:
UV-C,3x15W, A 254 nm

Wastewater chamber | Outlet

Inlet

Pump

Catalyst:
Glass plates in chamber (500 mL)
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Results & Discussion
UV-vis absorbance spectra (WWTP effluent)
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Results & Discussion

Decolorization — Mineralization (WWTP effluent)
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Results & Discussion

UV-vis absorbance spectra (RB5)
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Results & Discussion

Decolorization — Mineralization (RB5)
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Results & Discussion
GC/MS Results for Degradation of RB5
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Results & Discussion
Identification of degradation products (RB5)
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Results & Discussion
Mechanism of degradation (pathway) — RB5
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Results & Discussion
Mechanism of degradation (pathway) — RB5

3. Cleavage of naphtalene rings
(Product C) (Product D) (Product E)
OH o)
00K COOH
—» T > >0
HO OH o COOH

4. Cleavage of benzene rings

Product F . —
(OH OF: 5. Mineralization
© @ OOH CH5;COO

cooﬁH E;OH —> ,Hcoo —> CO,+ H,0O

. (COOH),

(Product G)
(Product E)



Results & Discussion

Degradation Pathway

Azo dyes
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Conclusion

* Photocatalytic treatment by using TiO, composite catalyst
textile wastewater contain azo dyes was accomplished
through 2 steps:

0 Cleavage of azo chromophore
0 Destruction of organic intermediates

 Photocatalytic treatment could degrade intermediates
(aromatic amines) to be smaller molecule organic acids.

 Photocatalytic degradation treatment by using immobilized
composite catalyst was effective for mineralization of texti
WWTP effluent contain azo dyes.
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