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Supporting Information 

Graphene oxide (GO) sheets were observed under a scanning electron microscope 

(Fig. S1A). The sheets appeared layered/stacked on top of another, and this could be at-

tributed to the high affinity of the GO sheets towards each other. The magnification and 

resolution used in our characterization did not show the clear geometry of the nanoparti-

cles (due to instrument limitation), but the EDS spectra illustrate and confirm the compo-

sition of the prepared materials as shown in Fig S1F. The GO sheets were more observable 

in the ZnO-GO hybrid. EDS spectra showed the following chemical composition and con-

firmed successful synthesis of the nanoparticles: GO nanoparticles – carbon and oxygen; 

Ag nanoparticles – silver; Ag-GO nanoparticles – silver, carbon, and oxygen; ZnO nano-

particles – zinc and oxygen and ZnO-GO – zinc, oxygen, and carbon (Fig. S1F). 

 

Figure S1. Scanning electron micrographs (SEM) and EDS spectra of the synthesized material. A – 

GO nanoparticles, B – Ag nanoparticles, C – Ag-GO nanoparticles, D – ZnO nanoparticles, E – ZnO-

GO nanoparticles and F – combined EDS spectra of the nanoparticles. 
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Figure S2. Relation between membrane fouling ratio electron acceptor components (𝛾+) for mem-

brane fouling sodium alginate. 

 

Figure S3. SEM micrographs and microscope images of the polymeric membranes after fouling with 

20 mg/L sodium alginate: A&B – PES membrane; C&D – GO membrane; E&F – Ag membrane; G&H 

– Ag-GO membrane; I&J – ZnO membrane; K&L – ZnO-GO membrane. 


