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Fig. S1 SEM images of (a) Ti3AlC2 and (b) MX.

Fig. S2. SEM-EDS-Mapping images of Ag and Ti elements over AT sample.

Fig. S3. XPS full spectra of the MXns, ZnO, and ATZ
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Fig. S4. XPS spectra of Ti 2p for AT.

Fig. S5. XPS spectra of Ag 3d for 1ATZ.



Fig. S6. CO yield plots of xAT and xATZ.

Fig. S7. SEM images of 2ATZ.



Fig. S8. XPS spectra of (a) full spectra (b) Zn 2p (c) Ti 2p for 1ATZ before and after 
use.

Fig. S9. UV–vis absorption spectra of MXns.



Fig. S10. In-situ DRIFTS spectra of CO2 adsorption on 1ATZ and ZnO in the 

presence of CO2/H2O for 5 min in the dark.

Table S1. Specific surface area and pore size of the samples

Samples Specific surface area
(SSA) (m2·g-1) Pore size (nm) Pore volume (cm3·g-1)

ZnO 91.794 7.304 0.212

MXns 81.557 4.573 0.083

1ATZ 153.298 7.275 0.299



Table S2. Comparison of photocatalytic reduction activities of similar catalysts

Materials
Light 

source

CO production 

rate (μmol/g/h)

CH4 production 

rate (μmol/g/h)
references

g-C3N4/Ti3C2

300 W 

Xe lamp
5.19 0.04 [1]

g-C3N4/Ti3C2

300 W 

Xe lamp
2.24 0.05 [2]

g-C3N4/Ti3C2

300 W 

Xe lamp
2.67 0.66 [3]

1.5% Ag/TiO2

300 W 

Xe lamp
/ 1.40 [4]

TiO2/C3N4/Ti3C2

300 W 

Xe lamp
4.39 1.20 [5]

2Ni/9I-TiO2

300 W 

Xe lamp
0.233 10.55 [6]

BiOI/Zn2TiO4

300 W 

Xe lamp
9.10 / [7]

ZnO 

nanoparticles

500 W 

Xe lamp
/ <0.043 [8]

Ag-Ti3C2Tx/ZnO
300 W 

Xe lamp
11.985 0.768 This work
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