
Supporting Information 
 

Ultraviolet Radiation Induced Dopant 

Loss in a TiO2 Photocatalyst 
Nicholas P. Chadwick

a,b,
, Andreas Kafizas

a, c
, Raul Quesada-Cabrera

a
, Carlos 

Sotelo-Vazquez
a
, Salem M. Bawaked

d,e
, Mohamed Mokhtar

d,e
, Shaeel A. Al 

Thabaiti
d,e

, Abdullah Y. Obaid
d,e

, Sulaiman N. Basahel
d,e

, James R. Durrant
c
, 

Claire J. Carmalt
a*

, Ivan P. Parkin
a*

 

a- Material Research Centre, Chemistry Department, University College London, WC1H 0AJ, UK 

b- Bio Nano Consulting, The Gridiron Building, One Pancras Square, London, N1C 4AG 

c- Chemistry Department, Imperial College London, SW7 2AZ 

d- Chemistry Department, Faculty of Science, King Abdulaziz University, Saudi Arabia 

e- Surface Chemistry and Catalytic Studies Group, King Abdulaziz University, Saudi Arabia 

*Corresponding Authors 

c.j.carmalt@ucl.ac.uk 

i.p.parkin@ucl.ac.uk 

 

 

 

 

 

 

 



 

 

    E 

 

F 

Days of UVA 

exposure 0 4 7 11 15 18 21 24 28 

C % 0.54 0.86 1.02 0.52 0.66 0.39 0.52 0.47 0.52 

 

Figure S1: 1. A.) XRD data shows that the anatase structure was adopted for both TiO2 and N-TiO2. B.) Tauc plots showing a 

red shift in the bandgap from 3.2 eV in TiO2 to 2.51 eV in N-TiO2. C.) Significant visible light absorption is found in N-TiO2 

compared to TiO2 using UV – Visible absorption spectroscopy. D.) SEM images i. TiO2 pre UV-treatment, ii. TiO2 post UV-

treatment, iii. N-TiO2 pre UV-treatment, iv. N-TiO2 post UV-treatment. E.) XPS spectra for the N1s, O1s, Ti2p and C1s binding 

energy regions, demonstrating bonding environments typical for nitrogen doped TiO2. F.) table comparing Ti-C bond 

concentration as a function of irradiation time. 



 

 

Figure S2: Graph of bulk interstitial nitrogen (bNi) concentration, as calculated from XPS, for every depth profile conducted 

over 28 days’ worth of irradiation. 



 

Figure S3: All modelled XPS spectra used to calculate bNi and sNi. NHRx peaks at ~398 eV are necessary for a correct fit. 



 
Figure S4: Data from previous studies showing surface nitrogen concentration of N-TiO2 samples as a function of irradiation 

time. Each sample represents an individually synthesised sample and the peak and subsequent loss of surface interstitial 

nitrogen is evident in each sample. The peak occurs around 4-7 days which is mirrored in the current study. These samples 

were washed every day for 28 days with deionised water, which was not done in the current study to preserve the presence 

of interstitial nitrogen species and isolate the effect of UV irradiation on its own. 

 


