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INTRODUCTION
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 Problems with the TiO 2 in photocatalysis.

 How can Carbon Quantum Dots (CQDs) help?

 Why TiO2?

 What to expect?



SYNTHESIS OF NANOCOMPOSITES
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TiO2

P-TiO2 (P25 Degussa)
M-TiO2 ( P25 Degussa 

Treated with NaOH 10M)

CQD180-4@P-TiO2

CQD180-12@P-TiO2 CQD180-12S@P-TiO2

CQD200-4@P-TiO2
CQD180-4@M-TiO2

CQD180-12@M-TiO2 CQD180-12S@M-TiO2

CQD200-4@M-TiO2



X-RAY DIFFRACTION
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TG/DTA
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IR SPECTROSCOPY
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a – CQD180-12S@M-TiO2

b – CQD200-4@M-TiO2 

c – CQD180-4@M-TiO2

d – M-TiO2

e – CQD180-12@M-TiO2

f – CQD180-12S@P-TiO2 

1270 cm-1

1380 cm-1

3740 and 3690 cm-1



IR SPECTROSCOPY
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ADSORPTION-DESORPTION ISOTHERMS 

OF LIQUID N2
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BANDGAP COMPARISON

a – P-TiO2

b – CQD180-12@P-TiO2

c – CQD180-12S@P-TiO2

a – M-TiO2

b – CQD180-4@M-TiO2

c – CQD200-4@M-TiO2

d – CQD180-12S@M-TiO2
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BANDGAP CORRELATION WITH CQDS



 The applied synthesis methodology for the M-TiO2 sample lead to a 

mixed-phase TiO2 junctions between spherical-like particles of anatase,

rutile and anatase nanotubes.

 Generated high surface and defects (oxygen vacancy) in synthesized M -

TiO2 may play an important role in enhancing the photoactivity of 

heterophase conjunctions. 

 Coupling CQDs with TiO2,  the CQDs anchored on the surface of TiO 2

increases i ts surface roughness, resulting in the formation of a second 

heterointerface between CQDs and TiO 2 carrier. 

CONCLUSIONS
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Thank You!


