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While preparing the BG-11, an extra amount of NaCl was added to maintain a salt concentration of 1% in the BG-11 medium.
Table S1. BG-11 culture medium recipe for the growth of Phormidium keutzingianum as a supplemental nutrient source.  
	Sr. No.
	Component 
	Amount
	Final Concentration

	1. 
	NaNO3
	10 mL/L
	17.6 mM

	2. 
	K2HPO4
	10 mL/L
	0.23 mM

	3. 
	MgSO4.7H2O
	10 mL/L
	0.3 mM

	4. 
	CaCl2.2H2O
	10 mL/L
	0.24 mM

	5. 
	Citric acid. H2O
	10 mL/L
	0.031 mM

	6. 
	Na2EDTA.2H2O
	10 mL/L
	0.0027 mM

	7. 
	Na2CO3
	10 mL/L
	0.19 mM

	BG-11 Trace metal solution composition (Spiked 1mL per liter)

	8. 
	H3BO3
	
	46 mM

	9. 
	MnCl2.4H2O
	
	9 mM

	10. 
	ZnSO4.7H2O
	
	0.77 mM

	11. 
	Na2MoO4.2H2O 
	
	1.6 mM

	12. 
	CuSO4.5H2O
	
	0.3 mM

	13. 
	Co(NO3)2.6H2O
	
	0.17 mM


Therefore that salt quantity was also considered in the calculation of reactors. While the negative control calculations were direct, and weight of the salt amounts are displayed in Table S2. 

Table S2. The amount of salt NaCl added in the reactors of 250 mL Schott bottles for the centrifuged algae. These values were calculated without the inclusion of centrifuged algae in the reactors. 
	Amount of Salt in reactor bottles

	Sr. No.
	Information
	Reactor (weight of NaCl in grams / 250 mL)

	
	
	1
	2
	3

	1
	Reactor (10 g/L)
	2.4027
	2.4030
	2.4043

	2
	Reactor (30 g/L)
	7.2065
	7.2052
	7.2050

	3
	Reactor (50 g/L)
	12.0019
	12.0058
	12.0106

	4
	Reactor (70 g/L)
	16.8052
	16.8066
	16.8058

	5
	Negative Control - 10 g/L
	2.5029
	2.5028
	2.5033

	6
	Negative Control - 30 g/L
	7.5065
	7.5089
	7.5011

	7
	Negative Control - 50 g/L
	12.5050
	12.5025
	12.5077

	8
	Negative Control - 70 g/L
	17.5027
	17.508
	17.5065





Table S-3: ANOVA results for the parameters electrical conductivity (EC), pH, Chloride ions, and Nitrate ions.
	ANOVA EC comparison results

	 
	DF
	Sum of Squares
	Mean Square
	F Value
	Prob>F

	Model
	7
	0.05304
	0.00758
	8.37696
	2.09E-08

	Error
	128
	0.11579
	9.05E-04
	 
	 

	Total
	135
	0.16883
	 
	 
	 

	ANOVA pH comparison results

	 
	DF
	Sum of Squares
	Mean Square
	F Value
	Prob>F

	Model
	7
	410.57783
	58.65398
	183.655
	0.00E+00

	Error
	128
	40.87941
	3.19E-01
	 
	 

	Total
	135
	451.45724
	 
	 
	 

	ANOVA Chloride ions comparison results

	 
	DF
	Sum of Squares
	Mean Square
	F Value
	Prob>F

	Model
	7
	0.19771
	0.02824
	3.17123
	0.00536

	Error
	76
	0.67689
	0.00891
	 
	 

	Total
	83
	0.8746
	 
	 
	 

	ANOVA Nitrate ions comparison results 

	 
	DF
	Sum of Squares
	Mean Square
	F Value
	Prob>F

	Model
	7
	5.01E+06
	716057.557
	4.71869
	1.94E-04

	Error
	76
	1.15E+07
	151749.1757
	 
	 

	Total
	83
	1.65E+07
	 
	 
	 



Section 1 Growth monitoring of ‘Centrifuged’ cyanobacteria
From Figure S1a, it is evident that the negative control for the saline concentration remained at the level of 0 absorbance values. However, the values started from very close to 0 initially for reactors but increases as the experiment continue. After 15 days of inoculation, the absorbance values of approx. 0.75, 0.5, 1.25, and 1.5 were observed for the salinities of 10, 30, 50, and 70 g/L, respectively. However, at the end of the experiment, the highest biomass was obtained in 10 g/L with an absorbance value of approx. ~2.0. The 30 g/L at the 70th day also showed an inclining trend compared to 50 and 70 g/L of salinity which showed a declining trend. There was a significant growth of P. keutzingianum observed for the case of centrifuged treatment method over 70 days. Only centrifuged method was measured for optical density because the algal cells remained in suspension and were in directly contact with saline water. Since the studied species grows naturally in a saline environment, P. keutzingianum performed well in hypersalinity as the growth was consistent for all the reactors of 10, 30, 50, and 70 g/L salinity. Various species grow differently under extreme salinities. However, P. keutzingianum was grown in the BG-11 nutrient medium with salt added to the concentrations of 10, 30, 50, and 70 g/L. One of the goals was to achieve maximum growth of the cyanobacteria and remove salt, including chlorides as a primary ion. From the literature studied accurately, there was a minimal investigation on P. keutzingianum for various projects; therefore, it is our novel interest to include the study on different salinities on this species. 
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Figure S1. a) Optical density of the Phormidium keutzingianum in 10, 30, 50, and 70 g/L including control to estimate growth. b) Reactor images for the centrifuged algae at the end of the treatment cycle.  
Lutzu and Dunford [1] cultivated P. keutzingianum in a produced wastewater generated from the oil and gas exploration sites using the hydraulic fracturing technique. Their study found that P. keutzingianum increased biomass in produced wastewater 3-folds more than the standard growth medium. Besides this, many other studies researched eukaryotic species, including Chlorella vulgaris and Scenedesmus sp. in salt stress studies, these species grew remarkably well under salinity stress [2–6]. The results collected from the previous study also corroborate our hypothesis that algae prone to salinities can uptake ions/minerals for their growth and survive in hypersalinity.
Figure S1b represents the condition of reactors at the end of the treatment cycle with the dense and lighter biomass collection in the salinities of 10, 30, 50, and 70 g/L. From Figure S1b, it is evident that increasing salinity reduces the cell density. All the reactors used to measure the optical density showed a significant difference in algae growth for the salinities of 10, 30, 50, and 70 g/L (p < 0.05). However, optical density measurements also showed a constant increase in absorbance, indicating a significant resistance to high salinities in the P. keutzingianum for such a prolonged duration. At the end of the experiment, the color of reactors in 70 g/L salinity started to turn greenish-yellow, indicating the death phase of P. keutzingianum due to hypersaline environment.
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Figure S2: The corresponding boxplot generated from the Tukey’s t-test results. Letters indicate the significance of differences: *, the means are significantly different between the centrifuged and immobilized groups at the same salinity; **, the means are not significantly different between the centrifuged and immobilized groups at the same salinity.
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