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Figure S1. 1H NMR spectrum (a) and FT-IR spectrum (b) of benzenediazonium chloride. 
 
Benzenediazonium chloride. 1H NMR (600 MHz, D2O, ppm): δH 8.61 (d, 3JHH 8.1 Hz, 2H), 8.31 

(t, 3JHH 7.3 Hz, 1H), 8.09 (t, 3JHH 8.2 Hz, 2H). 

 

 
  



 

Figure S2. Reaction scheme of grafting pathways of para-aminoazobenzene onto GO 

nanoflakes. 

  



 

 
Figure S3. UV-vis optical absorption spectra of 4-aminoazobenzene, graphene oxide, aminoazo-

GO prior and after UV exposure (325 nm, 10 mW) for 20 min. Inset graph shows difference spectra 

between aminoazo-GO and GO.  

  



  

Figure S4. (a) FT-IR (KBr) spectra of azo-GO and (b) aminoazo-GO membranes in comparison 

with initial graphene oxide, initial azobenzene compounds and their control physical mixtures. 

The spectra reveal both shifting and broadening of azobenzene components signals in the 

membranes. 

  



 
Figure S5. X-ray diffraction spectra of azobenezene (a) and 4-aminoazobenzene (b). 



 
Figure S6. Gas permeance for initial anodic alumina membranes and GO/AAo composite 

membranes.  



 
Figure S7. Variation of water vapor permeance for GO (a) and aminoazo-GO (b) under UV and 
IR irradiation.  



 

 
Figure S8. (a–d) Bottom-side IR- thermography maps of GO membrane fixed in the permeation 

cell, recorded under UV- and IR illumination of membranes. Point is the temperature of central 

point of the membrane.   



 
Figure S9. Comparison X-ray diffractions for GO and azo-GO in dry and wet states. 
 
  



 

 

Figure S10. –C–N=N– and –N=N–C– angles for grafted azobenzene fragment into graphene oxide 
nanoflake. 


