
S1

Supporting Information 

A Facile and Versatile Method for Preparation of Colored TiO2 
with Enhanced Solar-Driven Photocatalytic Activity

Huaqiao Tan, a Zhao Zhao, ad Mang Niu, b Chengyu Maoc, Dapeng Cao, b* Daojian Cheng, b 
Pingyun Fengc* and Zaicheng Sun a*

a State Key Laboratory of Luminescence and Applications, Changchun Institute of Optics, 
Fine Mechanics and Physics, Chinese Academy of Sciences, 3888 East Nanhu Road, 
Changchun 130033, People’s Republic of China. 
E-mail: sunzc@ciomp.ac.cn
b Division of Molecular and Materials Simulation, State Key Laboratory of Organic-Inorganic 
Composites, Beijing University of Chemical Technology, Beijing 100029, People’s Republic 
of China. 
E-mail: caodp@mail.buct.edu.cn
c Department of Chemistry, University of California, Riverside, California 92521, U. S. A. 
E-mail: pingyun.feng@ucr.edu
d University of Chinese Academy of Sciences, No.19A Yuquan Road, Beijing 100049, 
People’s Republic of China.

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2014



S2

1200 1000 800 600 400 200 0

0

40k

80k

120k

160k

200k

 

 

Co
un

ts 
/ s

Binding Energy (eV)

 P25
 CIOMP-8

C 1s

O 2s

Ti 2p

Figure S1. Full XPS survey of P25 TiO2 and CIOMP-8 on conductive tape.
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Figure S2. (a) The diffuse reflectance UV-Vis spectra of colored anatase; (b) Photographs of 

colored anatase and pristine anatase. 

Figure S3. XRD pattern of anatase and colored TiO2@TiO2-x samples.
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Figure S4. (a) The diffuse reflectance UV-Vis spectra of colored rutile; (b) Photographs of 

colored rutile and pristine rutile.

 Figure S5. XRD pattern of rutile and colored TiO2@TiO2-x samples.
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Figure S6. (a) The diffuse reflectance UV-Vis spectra of black TiO2 (fresh and stored for a 

year); (b) optical image of black TiO2 (fresh and stored for a year).

Figure S7. The SEM of pristine P25 (a) and CIOMP-8 (b).
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Figure S8. The N2 adsorption–desorption of P25 (a) and CIOMP-8 (b).

Figure S9. The HRTEM of pristine P25 (a) and TiO2-x sample after NaBH4 treatment under 

Ar atmosphere 400 oC 10 h (b).
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Figure S10. XRD pattern of P25 and TiO2-x sample after NaBH4 treatment under Ar 

atmosphere 400 oC 10 h.

Figure S11. Raman spectra of P25 Degussa and CIOMP samples.
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Figure S12. Ti XPS of P25 (a), CIOMP-2 (b), CIOMP-4 (c), CIOMP-6 (d), CIOMP-8 (e), 

TiO (f).
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Figure S13. The IR spectra of P25 and CIOMP-8. Both materials show similar absorption 

features from 400 cm-1 to 4000 cm-1. The characteristic absorptions at ≈ 500 cm-1 were 

attributed to the stretching vibrations of the Ti–O bonds of the TiO4 tetrahedra.[1] And the 

peaks at  1630 cm-1 and 3422 cm-1 region could be assigned to the absorption bands of OH. 

In region of 3600-3800 cm-1, there was no new peaks at 3710 cm-1 that might be caused by 

hydrogenation[2] observed, which indicated the hydrogenation of TiO2 has ignorable 

contribution on the structure of colored TiO2 after NaBH4 treatment.
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Figure S14. The photoluminescent spectra of colored TiO2 and P25. The PL peak intensity of 

the colored TiO2@TiO2– x samples reveals a significant decrease compared with pristine TiO2, 

which reveal that these colored TiO2@TiO2–x samples have relative low radiative 

recombination rate of photo-generate electrons and holes.[2]
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Figure S15. UV-Vis photocatalytic degradation of methylene orange using CIOMP-6 as 

photocatalyst.
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