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pH Results  

In figure S1 the average of 3 runs showed that in the TW pH decreased from 7.2 to 7 after, in ICW-

P from the 7.5 to 7.3 and 8 to 7.8 in the MBR-P which depicts that after exposure of chlorine that 

cause the degradation of polyamide layer. While the permeability has increased over the time 

around the 7-8 pH, while another study described that performance at the 7 pH has decreased and 

at the 4 pH as well (Donose et al., 2013).  

While this filmtec membrane demonstrated consistent performance and remained stable after the 

application of 3000 ppm/h of sodium hypochlorite as (Xie et al., 2022) in his study found out 

similar trend of stable pH after the sodium hypochlorite (NaOCl) exposure of 2000 ppm/h with 

higher water recovery of 20 % and saltwater rejection of <1 was observed. So, the above result of 

pH affirms that there is no contamination found in the product water as well after passing through 

the R-RO membrane in all type of waters (TW, ICW-P, and MBR-P) and during all the runs.  



 

 

Nitrate Results  

The average of 3 runs revealed that in the tap water nitrate slight decrease from 0.74 to 0.68 mg/l 

after the recycled RO, 3.4 to 2.9 mg/l in the ICW-P, and 2.48 to 2.40 mg/l in the MBR-P were 

observed as shown in the figure below.  

All results of nitrate are under the WHO drinking water limits and under the national drinking 

water quality standards as well which poses no threat for its consumption and indicates that after 

passing through the R-RO the water. Applications of inorganic fertilizer and animal manure in 

agricultural regions are mostly to blame for the spike in nitrate levels in our water supplies in many 

parts of the world(Ward et al., 2018) . The current results show there’s no such contamination in 

the feed water used in this study as well from all the 3 sources. 
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Figure S1. Average pH removal efficiency in TW, ICW-P and MBR-P 

using R-RO membrane 



 

 

SEM analysis at different resolutions:  

At the 1 µm the SEM analysis demonstrated the wide pores are present, some particles of large 

size and a rough surface morphology of the R-RO membrane can be observed in the sample a of 

figure S3. while in the sample 2 voids seem more in quantity but smaller in size and in case of 

sample 3 large size pores are evident. Also 2 large particles are present, the size shows maybe a 

small dust particle would have attached while handling.  
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Figure S2. Average nitrate removal efficiency in TW, ICW-P and MBR-P 

using R-RO membrane 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In figure S2. the micrographs at 2 µm were observed which shows that sample a has rough surface, 

with small size pores but now more crystal clear, while in case of sample 2 similar trend was 

observed irrespective of the tiny pores and less rough surface. It also reiterates the evidence of 

having pores size range from 44 nm to 71 nm, which certainly can be seen in these micrographs. 

At the 500 nm, the surface morphology shows evident pores in the sample one and likewise in the 

sample 2 and 3 in the below figure S3.  
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Figure S3. SEM micrographs at 1000 magnification a) sample one b) sample two  

c) sample three of R-RO 
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Figure S4. SEM micrographs at 2000 magnification a) sample one b) sample 

two c) sample three of R-RO 
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Figure S5. SEM micrographs at 500 nm scale a) sample one b) sample two c) sample 

three of R-RO 
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