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Figure S1. Hybrid CO2 capture-photoconverting reaction scheme. (a) light-dependent photo-catalytic reaction and (b) 
dark CO2 flow steps. 

 

Figure S2. (a) XRD diffractogram and (b) TG-DTA of un-annealed zinc hydroxy-carbonate (CSZ). 

 



 

 

 

Figure S3. Raman spectra of synthetized ZnO samples. 

 

Figure S4.  (a) SEM image, (b) Zn elemental mapping, (c) Ti elemental mapping and (d) EDX spectrum of T4CSZ. 

 

Figure S5. (a) SEM image, (b) Zn elemental mapping, (c) Ti elemental mapping and (d) EDX spectrum of 4TCSZ. 

 



 

 

 

Figure S6. XPS survey spectrum of sample 4TCSZ. 

 

Figure S7. Ti2p3/2 signals of T4CSZ and 4TCSZ samples. 

 

Figure S8. ATR-FTIR 1800-1200 cm−1 spectral region of ZnO-based samples. The non-linear fitting was performed by 
means of Gaussian functions.  

Table S1. Band-gap (Eg) and Urbach energy (EU) values obtained from the respective plots in Figure S8a and S8b. 

Sample Eg (eV) EU (eV) 



 

 

4CSZ 3.27 0.07 

6CSZ 3.28 0.06 

T4CSZ 3.27 0.07 

4TCSZ 3.27 0.07 

 

 

Figure S9. (a) Tauc plot and (b) Urbach plot of ZnO-based samples. 

 

Figure S10. (a) visible range and (b) near-UV range deconvolution of PL spectra of ZnO-based samples. The non-linear 
fitting was performed by means of Gaussian functions.  

Table S2. Areas (arbitrary units) and UV/ratio of deconvoluted UV and visible emission bands reported in Figure S10. 

Sample UV/vis ratio 
UV band (380 

nm) 
Violet band 

(420 nm) 
Green band 

(520 nm) 
Orange band 

(600 nm) 
Red band 
(700 nm) 

4CSZ 3.1·10−3 3.5·103 / / 3.7·105 7.4·105 

6CSZ 3.8·10−3 19·103 / 4.1·105 16·105 31·105 

T4CSZ 2.6·10−3 5.9·103 7.4·103 / 3.7·105 19·105 

4TCSZ 3.2·10−3 7.2·103 14·103 / 5.5·105 17·105 

 

 



 

 

 

 

 

 

 

 

Figure S11. TOF of O2 normalized per unit of SSA (TOF*) (blue) and O2/CH4 ratio of ZnO samples. 

 

Figure S12. TOF of CH4 and O2 on synthetized ZnO (T4CSZ) in CO2/H2O and H2O gas-phase reaction media.  


