Table SM- 1 Properties of Amaranth Red (E123)
	Empirical formula 
	C20H11N2Na3O10S3

	IUPAC name
	Trisodium (4E)-3-oxo-4-[(4-sulfonato-1-naphthyl) hydrazono]naphthalene-2,7-disulfonate

	Color and aspect
	The coloration is attributed to azo groups accountable to the red-brown dye (E123) with bond absorption in the visible region (λ = 520 nm)

	Molecular weight (g.mol-1)
	606.48

	Classification 
	Anionic Sulphonated Azo Dye

	Use and toxicity
	Colorant used in the food sector then its application was banned because of its carcinogenic effect.

	 water solubility
	60 g. L-1 (at 25°C)


Table SM-2 Quantification of the dissolution of Pb2 + (±0,002 mg.L-1) from SS/PbO2 obtained during the removal of 10 mg.L-1 of Amaranth Red (E123) by AO and AO coupling biosorption 
	SS/PbO2/Time (min)
	AO
	Coupling AO with biosorption

	5
	0
	0

	10
	0
	0

	15
	0
	0

	20
	0
	0

	25
	0
	0

	30
	0.0001
	0

	35
	0.0009
	0

	40
	0.012
	0.010

	45
	0.018
	0.015

	60
	0.021
	0.020

	65
	0.029
	-

	70
	0.034
	-

	75
	0.047
	-

	80
	0.051
	-


(Note: - means the end of the time required for the total removal of Amaranth)
Table SM-3 Evaluation of the efficiency of the coupling process: A comparative study with works dealing with the doping methods 
	Electrodes
	Contaminants
	Conditions
	Achievement
	References

	Al doped
PbO2
	chloramphenicol (CAP)
	C0 =100 mg.L-1
Acid conditions
J = 30 mA cm-2
Cathode: Al
Electrolyte:0.2M Na2SO4

	The removal rates of CAP and TOC reached respectively 87.30% and
52.06% after 604 min of electrolysis 

	(Chen et al. 2015)

	Co doped Ti/Ti
nanotube/PbO2
	MB
	C0 =30 mg.L-1
pH=3
t=120min
J = 50 mA cm-2
Cathode: Ti
Electrolyte:0.2M Na2SO4

	100% and 74.0% of MB and COD were removed  respectively after 120 min
	(Wang et al. 2015)

	TiO2-NTs/Co-PbO2
(P)  and  
TiO2-NTs/Co-PbO2
(G)

	MB
	Cathode: SS
C0 [10-50] mg.L-1
S=5cm2  d=20 mm
Electrolyte: 0.2M Na2SO4

	Best results were achieved on the NTs / Co-PbO2 after 120 min J = 50 mA.cm-2, pH=3
	
(Moura et al. 2016)

	SS/SiOx/PbO2
	Amaranth
	pH=2
Cathode: SS
C0 = 10 mg.L-1
J=30 mA.cm-2
Electrolyte: 0.2M Na2SO4

	100% of Color  and 84% of COD were removed after 300min 
	(Elaissaoui et al. 2019)

	SS/PbO2
	MB
	Cathode :SS
C0=10 mg.L-1, pH=7
S=4 cm2
Electrolyte: 0.1 M NaCl,0.1M Na2SO4, and 0.1 M NaNO3

	The % color removal MB reached 89.5% and  under AC and  80.2% under DC  after 150 min in NaCl

	(Othmani et al. 2019)

	SS/PbO2 (P)
	MB
	Cathode :SS
C0=[10-140] mg.L-1  pH=7, S=4 cm2
Electrolyte:0.1 M NaCl, 0.1 M NaNO3

	The % of color removal of MB   reached 98.7 % and 80.02% after 60 and 120 min under AC and DC in NaNO3
	(Othmani et al. 2020)

	SS/PbO2 (P)
	Amaranth
	Cathode :SS
C0=[10-100]mg.L-1, pH=2, S=12.56 cm2 
Electrolyte:0.2 M Na2SO4
t=120 min
	97.8, and 99.9% of 50 mg.L-1 of Amaranth were removed respectively after, 65, and 50 min by AO and AO coupling biosorption
	This study 





Table 1 Elementary analysis of L.C
	
	C
	O
	Na
	Mg
	Al
	Si
	P
	S
	Cl
	Ca
	Mo

	L.C
	54.46
	40.60
	0.45
	0.38
	0.8
	1.1
	0.29
	0.0
	0.35
	1.4
	0.17



