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Raman 

Additional Raman spectroscopic results. 

Fig. S1 Raman spectra obtained with a 785 nm laser. 

 

 

 

Desorption during work function in-situ measurements 

A quadrupole mass spectrometer (RGA 200, SRS) mounted onto the vacuum chamber was 

used to monitor the gas phase composition during thermal conditioning of the samples P4, 

H4 and S4. The gases followed were: CO2 (m/z = 44), N2 (m/z = 28), O2 (m/z = 32) and H2O 

(m/z = 18). Similar desorption patterns were obtained for all the samples. A representative 

graph is presented in the Fig. Desorption for the H4 sample. Only signals from CO2 and H2O 

were recorded during the heat treatment process. 

 



Fig. S2 Desorption of the CO2
 and H2O during thermal conditioning of the H4 sample prior 

the in-situ work function measurements.

 

TEM  

Additional TEM images of the investigated samples. 

Fig. S3 TEM images taken at lower magnifications. 

 



Nanoparticle tracking analysis, NTA 

Nanoparticle tracking and analysis was carried out on a NanoSight LM10-HS (NanoSight Ltd., 

UK, 405 nm laser beam), using a version of NTA 3.0 software (Malvern Instruments Ltd). 

Three videos, each 60 s long, were recorded and analyzed in batch mode to ensure better 

statistics. Powder samples were thoroughly ground in an agate mortar prior the dispersion in 

water. Next, a small amount of powder was put in a glass beaker with 100 ml of water and 

sonicated for 5 min. Despite grinding, some of the material underwent sedimentation. The 

transparent brown liquid from the middle of its volume was further diluted by transferring 2-

4 ml of suspension into 50 ml of water. Each time before recording a video the suspension 

was sonicated again, for 1 min.  

 

The combined reports of the investigated materials are presented below (Fig. S4 – S8) 

 



 

Fig. S4 Combined experiment P4 report 



 

Fig. S5 Combined experiment P6 report 



 

Fig. S6 Combined experiment H4 report 



 

Fig. S7 Combined experiment H6 report 



 

Fig. S8 Combined experiment N4 report 


