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Supplment data:

Fig. S1 First and second run CO conversion with the reaction temperature of Ni0.8Co0.2 sample.

From Fig. S1, we can see that the CO conversion of second run is higher than that of first run at lower 

temperature (under 100 ℃), which may be result from the removal of adsorbed species impeding the adsorption 

of CO and/or oxygen.1
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Fig. S2 CO conversion (%) over Ni0.8M0.2 (M= Co, Mn, Fe, Zn, Cr) and NiO samples.

The activities of Ni0.8M0.2 (M = Mn, Fe, Zn, Cr, Co) composite oxides for CO oxidation are shown in Fig. S2, and 

pure NiO as a comparison. Upon doped with diverse metal elements, the activities elevated in varying degrees 

and follow the order as: Ni0.8Co0.2 > Ni0.8Mn0.2 > Ni0.8Cr0.2 > Ni0.8Zn0.2 > Ni0.8Fe0.2 > NiO. For the worst Ni0.8Fe0.2 

sample, it exhibited similar performance as pure NiO and got the CO conversion of 15% at 160 °C, which only five 

percent higher than that of pure NiO. Except for Ni0.8Zn0.2 sample, the CO conversion values of other samples 

were elevated remarkably from 75 to 160 °C. Among all samples, the Ni0.8Co0.2 sample performed the most 

excellent activity, which made CO entirely convert at 120 °C. These results indicate that introduced Mx+ (M = Co, 

Mn, Fe, Zn, Cr,) to formed binary oxides can enhance the activity of the catalyst in varying degrees, and this effect 

of cobalt is the most significant.

Fig. S3 The N2 adsorption-desorption isotherms for pure NiO and Ni-Co samples.



The N2 adsorption-desorption isotherms of the as prepared samples are depicted in Fig. S3. From the figure, it 

can be seen that all samples exhibit type IV isotherms with evident H3-type hysteresis loops, indicative of their 

mesoporous (2-50 nm) structure which is typical for narrow slit-like shapes or plate-like particles, according to 

IUPAC.2 For the six samples, their adsorption branches ascend slowly at low relative pressure range of P/P0 ≤ 0.8; 

but they exhibit a pronounced capillary condensation step beginning at about P/P0 =0.8. The jumps at P/P0 = 0.8-

0.9 are ascribed to the capillary condensation of the mesopores produced by removal of silica walls, and the 

steeper jumps at P/P0 = 0.9-1.0 can be attributed to the interstitial pores between particles.3 Besides, the area of 

the hysteresis loop is related to the adsorption capacity of catalyst. We can see that the adsorption capacity of 

these samples increases initially and then decreases with the increase of Co content, its law of variation is 

roughly consistent with that of BET results and pore volume are summarized in Table 1.

 

 

Fig. S4 In situ DRIFTS spectra of Ni0.8Co0.2 and NiO samples under CO stream after subtracting the contribution of gaseous CO in the DRIFTS cell. 
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