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1. Surface area of all the samples

Table 1 the specific surface area of nano-CeO2 with different morphology

materials nanoparticles nanobars Nanowires

ssa/(m2·g-1) 51.3 99.4 102.9

2. Comparison of nanobars and nanowires in the morphology

Fig. 1 TEM and HRTEM of nanobars (A and C) and nanowires (B and D)

3. Temperature-programmed reduction

The result in the whole range of temperature shows as follows:



Fig. 2 CO Temperature-programmed reduction profiles of nano-CeO2with different morphologies.

Considering the condition of the SWV scan experiment, we selected the 

temperature range from 50℃ to 280℃, in which the reduction of Ce4+ 

only occurred on the surface of the materials.

4. The contents of Ce3+ on the surface of nano-CeO2

The Ce 3d spectra are composed of two multiplets (v and u) 

corresponding to the spin-orbit splitting of 3d5/2 and 3d3/2 core holes.1 

Each spin-orbit component of Ce3+ is dominated by four components: 

peaks u’ and v’ are respectively located at 904.3±0.1eV and 886.1±0.1eV; 

peaks u0 and v0 are respectively located at 899.9±0.1eV and 881.8±0.1eV. 

For Ce4+ states, each spin-orbit component is dominated by other six 

components (v + v’’ + v’’’ + u + u’’ + u’’’).2 The peak area can be 



obtained by the PeakFit 4.0 software, and the ratio of Ce3+/Ce4+ can be 

calculated from the following equations:3

ACe
3+ = Av0 + Av’ + Au0 + Au’

ACe
4+ = Av + Av’’ + Av’’’ + Au + Au’’ + Au’’’

5. Morphology of nano-CeO2 materials after the SWV experiment

In order to explore the morphology and crystal planes of nano-CeO2 

after the antioxidant process, we examined the morphology of nanobars 

by TEM after antioxidant reaction in pH 7.4 Tis-HCl solution. Nano-

CeO2 was added to pH 7.4 Tis-HCl and then redundant H2O2 was added. 

After ultrasonic process, the materials were washed with ultrapure water 

and alcohol for 3 times separately. The TEM result shows as Fig. 3. 

Fig. 3 TEM (A) and HRTEM (B) of nanobars after SWV
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