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Photocatalytic tests. Blank is the system in the absence of photocatalyst. Solid lines represent fittings according to 
kinetic equation.  A P25 film synthesized by dip-coating was studied in order to establish a reference.

Kinetic equation: –d(C/Co)/dt=k(C/Co)+k0

k is the constant for photolysis (blank)

k0 is the constant for heterogeneous photocatalysis (film)

After PIII treatment in N2 atmosphere, only slight

changes in transmission and band-gap were

observed when the copper grid was used.

Photocatalytic activity (PCA) of TiO2 increased

with the film thickness.

Cu-doped samples showed higher PCA than

untreated samples. Their performance were

even better than thicker untreated films.

By extrapolating the results obtained for

untreated samples to larger thicknesses, PIII

with Ti grid also seems to enhance the PCA.
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Photoactivity of titanium dioxide 

films grown by cathodic arc doped

with Cu and N

RESULTS

MOTIVATION
Titanium dioxide is a very attractive material for the

remediation of environmental pollutants, either in gas phase or

in water

Doping TiO2 with metallic and nonmetallic species enables to

decrease the band gap and increase the photoactivity

Combining Cathodic Arc Deposition (CAD) and Plasma

Immersion Ion Implantation (PIII), TiO2 films doped with

Cu and N were prepared on glass substrates with the aim

of evaluating their photoactivity

EXPERIMENT
CAD 
Cathode: Ti (f 5.5 cm)    

Arc current: 100 A 

O2 flux: 40 sccm

Base pressure: ~ 0.01 Pa

Working pressure: ~ 2 Pa

Temperature: 300ºC

Anatase films on glass 

Size: 3x3cm2

Film thickness: 400 – 800 nm
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EXPERIMENT

PIII 

N2 flux

Base pressure: ~ 0.01 Pa

Working pressure: ~ 100Pa

Temperature: 300ºC

Duration: 120 min

HV pulse. – 8 kV, 200 Hz, 50 ms

Grid material: Cu / Ti

PHOTOCATALYTIC TEST
Tested solution: [Cr(VI)]0 = 0,8 mM, [EDTA] = 1 mM, pH 2 (HClO4)

UV Lamp: Phillips HPA 400S (maximun emission at 365 nm)

Mean UV irradiance: 3500 mW/cm2

Irradiation time: 6hs
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Transmission. Films were studied using an 
uncoated glass as reference. Band-gap  energy 
changed from (3.35 ± 0.05) to (3.2 ± 0.1) eV

SIMS profile. No significant differences respect to untreated TiO2 films were observed
Transmission. Films were studied using an 
uncoatedglass as reference. No change in 
band-gap energy , Eg = (3.25 ± 0.05) eV

Samples k(min-1) . 103 k0(min-1) . 103 R2

blank 2.34 ±0.09 ---- 0.986

400 nm

2.34 (fixed)

0.29 ±0.04 0.997

600 nm 0.89 ±0.02 0.999

400 nm – Cu grid 1.48 ±0.08 0.993

800 nm – Ti grid 2.0 ±0.2 0.982

P25 2.56 ±0.01 0.962

Final remarks
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