
Effect of Graphite Doped TiO2 
Nanoparticles on Smoke Degradation 

Abstract 
Secondhand smoke affects in the same way as regular smoker. The best solution is to purify the air efficiently and effectively. In this study, 

we were successfully doped TiO2 nanoparticle with graphite to accelerate the degradation of cigarette smoke. The graphite doped and undoped 
TiO2 nanoparticles were prepared from synthetic rutile using alkaline fusion method and their photocatalytic activity were investigated under visible 
light irradiation. The photocatalytic activity of the TiO2 nanoparticles was analyzed in terms of their particle size analysis, crystallization and optical 
band gap. TiO2 nanoparticle act as photocatalyzer by utilization of light energy to excite electron-hole pairs in smoke degradation processes. With 
the aided from graphite in TiO2 nanoparticles, the smoke degradation was accelerate up to 44.4%. In this case, graphite helps to reduce optical 
band gap of TiO2 nanoparticle, thus increasing excitation of electron from valence band to conduction band. 
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Photocatalyst = substance which can modify the rate of chemical 
reaction using light irradiation. 

TiO2 is considered very close to an ideal semiconductor for photocatalysis 
because of its high stability, low cost and safety toward both humans 
and the environment 1.  
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Introduction Method 

Synthetic Rutile + NaOH 
 

Fusion at 550 °C for 3 hours 
 

Wash for 2 times 
 

Leaching with 2 M H2SO4 for 4 hours 
 

Wash for  3 times 
 

Dry at 70 °C in oven overnight 
 

TiO2 nanoparticles 
 
 

Mix with water base coating 
 

Coat glass rod with the mixture 
 

Photocatalytic activity 
(Smoke Photodegradation) 

Alkaline Fusion Process 

Results and Discussion 
Sample Types Degradation Time (min) 
Control 13:36 
Rutile 13:02 
Anatase Commercial 12:02 
TiO2 nanoparticles (Anatase) 10:59 

Graphite Doped TiO2 
nanoparticles 

 

10:52 

Photo catalysis mechanism 

light 

TiO2 nanoparticles surface 
Polluted organic compound                     H2O molecules 

H2O + CO2 

Heteroatom C (graphite) substitution/doping TiO2 
nanoparticles 
 Generates extra allowed energy levels in the wide band gap of TiO2 
 Promote adsorption of visible light photons. 
 Alternate pathways for electron-hole recombination. 

 TiO2 absorbs light  produce pairs of electrons and holes 2. 
 Electron of valence Band becomes excited when illuminated by light. 
 Excess energy of this excited electron promoted the electron to the 

Conduction Band. 
 Creation of negative-electron (e-) and positive-hole (h+) pair. This stage is 

referred as the semiconductor’s ‘photo-excitation’ state. 
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Conclusions 
With the aided from graphite in TiO2 nanoparticles, the smoke degradation 
was accelerate up to 44.4%. In this case, graphite helps to reduce 
optical band gap of TiO2 nanoparticle, thus increasing excitation of electron 
from valence band to conduction band. 
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