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Electrochemical synthesis of pyrrole based adsorbents
Pyrrole based adsorbents were obtained by electropolymerization of pyrrole from its aqueous solution containing (i) potassium bromide, (ii) potassium bromide and an anionic surfactant sodium dodecyl sulphate (NaDS) in different ratios and (iii) potassium bromide, NaDS and Prussian blue (PB) different experimental conditions, using an experimental setup as shown in Figure S1. The experimental setup consisting of a circular platinum cathode of radius 2.5 cm and a vertical platinum anode. The vertical anode was put at the center of the circular cathode such that it touched the surface of the solution taken in the Petri dish. These electrodes were attached to a potentiostat (Scientific India). When  a constant potential of 6 V (field intensity = 2.4 V/cm) was applied across the electrodes, polymerization started at the tip of vertical anode electrode. Electropolymerization was carried out at moderate potential to prevent the oxidative decomposition of the solvent, electrolyte and the polymer. 
[image: ]
Fig. S1: Schematic representation of experimental setup of electropolymerization
Adsorption experiments
      Different amounts of the electrochemically synthesized polymers were added to 10 mL of aqueous solution of MB in a small conical flask fitted with a stopper stirred vigorously on a magnetic stirrer for 60 minutes to perform the adsorption experiments. The adsorbent was then separated from the solution by centrifuging the solution. The absorbance of the supernatant liquid was measured at 664 nm using a microprocessor UV-vis. double beam spectrophotometer [model LI-2802]. An optimum adsorbent dosage was determined by using adsorption capacity (Qe) vs adsorbent dosage plot. MB solutions of different concentrations (5 x 10-4 - 3 x 10-3 M) were prepared for experiments. The absorbance of MB solutions was measured at 664 nm. A calibration curve was obtained by plotting absorbance as a function of MB concentration. Optimum adsorbent dosage of polymers was added to 10 mL of MB solution of each concentration in a small conical flask fitted with a stopper. The flask was stirred vigorously for 60 minutes. The adsorbent was separated from the solution. The absorbance of the supernatant liquids was measured. The experiment was also performed at different contact times. The effect of pH on Qe was studied at [MB] = 1.5 x 10-3 M at room temperature and in pH range 2-10. pH was measured with a digital pH meter (Remi). The experiments were carried out at different temperatures viz. 30, 40, 50, and 60 ºC in an incubator to study the effect of temperature on adsorption. The adsorption capacity was measured with 1.5 gL-1 of adsorbent in 1.5 x 10-3 M MB solution at each temperature. The contact time was 60 minutes in each case. 
A desorption study was carried out with 1.5 gL-1 of adsorbent added to10 mL of aqueous solution of MB. The mixture was shaken for 1 h. The initial dye concentration was 5 x 10-4 M. The MB-adsorbed polymer was separated and added into 10 mL of methanol and stirred for 30 min, separated again, and added into 10 mL of methanol. The process was repeated for 5 times. The adsorbent was collected by centrifugation technique and reused for adsorption. The supernatant solutions were analyzed by UV-vis spectrophotometer. Adsorption and desorption were successively carried out three times for adsorbent used in this study.  

Table S1: Kinetic models and equations used

	Kinetic model
	Equation
	Equation number
	Reference

	Pseudo- first- order

	log (Qe-Qt) = log Qe - 
	1
	1,2

	Pseudo-second-order

	
	2
	1,2

	Elovich equation

	Qt=
	3
	3

	
	
	
	


where Qt and Qe (mgg-1) are the amount of MB adsorbed at any time and at equilibrium, respectively, k1 (min-1) represents the pseudo-first-order model rate constant, k2 (g mg-1 min-1) is the pseudo-second-order rate constant, α is the initial adsorption rate (mgg-1min-1) and β is the adsorption constant (gmg-1). 
	











Table S2: Equations used for the calculation of isotherm parameters (equations 5- 6) and thermodynamic parameters (equations 7-9).

	Equation
	Equation number
	Reference

	
	5
	1, 3, 4

	
	6
	1, 3, 4

	
	7
	1, 5

	
	8
	1, 5

	
	
	

	
	9
	1, 5

	
	
	


where KL (Lmg-1) is the Langmuir constant, which is related to adsorption. Qmax(mgg-1) is maximum adsorption capacity corresponding to complete monolayer coverage. KF (mg1-1/nL1/ng-1) is related to the adsorption capacity of the adsorbent and 1/n is a constant that is related to the adsorption intensity, R is gas constant and T (K) is temperature. 
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