Enhanced Photocatalytic activity of bio mediated Ag@Cu2O NPs towards Fampridine: Kinetic modelling and mechanistic pathways 
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Supplementary Data  
1. S Analytical methods for Adsorption
Langmuir, Freundlich, Sips, Hill and  Koble-Carrigan isotherms using a non-linear equation (Eq. 1S) [1]. 

Freundlich isotherm refers to multilayer adsorption with a non-uniform adsorption distribution. The isotherm of this sort have slope ranging from 0 to 1 represents adsorption intensity or surface heterogeneity. A value less than one indicates a chemisorption process, while 1/n greater than one indicates cooperative adsorption [2] Non-linearized for of it (Eq. 2).

Sips isotherm, which is derived from the Langmuir and Freundlich isotherms, is utilised for the heterogeneous adsorption system. When n = 1, the Sips equation is interpreted as the Langmuir equation, implying a homogenous adsorption process[3]. Heterogeneity was described by deviations from unity; the Sips non-linear equation is (Eq. 3). 

To have a clear grasp of the adsorption process of Fampridine over Ag@Cu2O NPs Koble-Carrigan and Hill isotherms were also implemented to experimental data. Langmuir and Freundlich, both isotherm were utilised to depict the non-linear equation of Koble-Carrigan isotherm is (Eq. 4)[4]. 

Different species binding onto homogeneous substrates was explained by the Hill adsorption isotherm. According to Hill isotherm adsorption was a cooperative phenomenon, by binding at one site on the adsorbent. Non-ideal competitive adsorption (NICA) non-linear form of Hills isotherm was expressed as follows
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Fig. S.1. LC-MS of plant exctract (T. divaricate).
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Fig. S2. EDX mapping of Ag@Cu2O NPs using plant extract (T. divaricate).
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Fig. S3. Mass spectra of Fampridine degradation of 210 min on Ag@Cu2O NPs at optimum conditions
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 Table S1. FT-IR peaks analaysis and comparasion for plant extract, Cu2O NPs and Ag@Cu2O NPs. 



Table S2. XRD analysis peaks of Cu2O NPs and Ag@Cu2O NPs
	NPs
	2θ
	FWHM
	d-spacing [Å]
	Rel. Int. [%]
	hkl

	Cu2O
	36.44
	0.096
	2.46
	100
	(111)

	
	42.32
	0.1344
	2.13
	27.8
	(022)

	
	61.40
	0.1344
	1.50
	17.54
	(113)

	
	73.55
	0.1536
	1.28
	9.91
	(222)

	Ag@Cu2O
	36.99
	0.1152
	2.42
	83.1
	(111)

	
	37.19
	0.2304
	2.41
	77.9
	(111)

	
	39.24
	0.096
	2.29
	8.3
	(002)

	
	41.12
	0.3072
	2.19
	2.61
	(002)

	
	44.98
	0.1152
	2.04
	16.63
	(022)

	
	62.55
	0.4608
	1.48
	1.61
	(022)

	
	64.93
	0.2304
	1.44
	9.74
	(113)

	
	75.74
	0.4608
	1.25
	3.36
	(113)













Table S3. Binding energy, area of peaks and Atomic concentration of elements analysed in the XPS spectrum of Ag@Cu2O NPs. 
	Elements
	Binding energy (eV)
	Area
(CPS eV)
	Atomic (%)

	Cu2p
	930.64 ± 0.10
	980.27
	24.5 

	
	931.34 ± 0.10
	2279.59
	

	
	941.92 ± 0.50
	682.20
	

	
	949.87 ± 0.010
	397.55
	

	
	951.21 ± 0.10
	1015.21
	

	
	960.64 ± 0.10
	362.26
	

	Ag3d
	366.70 ± 0.12
	321.50
	3.01

	
	367.04 ± 0.05
	378.35
	

	
	372.78 ± 0.07
	460.05
	

	O1s
	528.32 ± 0.32
	322.14
	30.45

	
	529. 72 ± 0.10
	1021.74
	

	
	530.25 ± 0.04
	1589.90
	

	C1s
	282.43 ± 0.01
	517.67
	41.47

	
	283.68 ± 0.01
	145.86
	



2. S. Proposed mechanism for production of OH• using Ag@Cu2O NPs
Improved mechanism for  production of OH• and superoxide radical using  Ag@Cu2O NPs, in comparision to Cu2O NPs due to reduced recombination rate of electron and hole pairs is described from Eq. 6 to 22. 











The decomposition mechanism involved in degradation of Fampridine onto Ag@Cu2O NPs is expressed as follow:






[bookmark: _GoBack]As a result of above mechanism Fampridine molecules showed the higher degradation rate when exposed to visible light. 
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