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Table S1 Composition of the saline solution used in the study
	Brine (proportion 90% injection water/ 10% formation water)

	Salt
	Concentration (mg/L)

	NaCl
	41621

	Anhydrous CaCl2
	4171

	MgCl2.6H2O
	3184

	KCl
	1159

	Na2(SO)4
	65

	SrCl2.6H2O
	851

	TDS
	49014




Figure S1 Calibration curve of 14° API crude oil in distilled toluene
[image: ]

Figure S2 ¹H NMR spectrum of low-molecular-weight chitosan (LC) [image: Diagrama

O conteúdo gerado por IA pode estar incorreto.]

Figure S3 ¹H NMR spectrum of high-molecular-weight chitosan (HC)
[image: Diagrama

O conteúdo gerado por IA pode estar incorreto.]









Figure S4 Reduced Viscosity as a function of LC Concentration
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Figure S5 Reduced Viscosity as a function of QH concentration
[image: Gráfico, Gráfico de dispersão

O conteúdo gerado por IA pode estar incorreto.]








Figure S6 Surface tension as a function of SDS concentration for CMC determination
[image: Gráfico, Gráfico de linhas

O conteúdo gerado por IA pode estar incorreto.]


















Table S2 Matrix of coded variables, real variables and responses obtained from design of experiments using the SDS and LC flocculant system
	[bookmark: _Hlk194406625]Experiments
	SDS Concentration
(ppm)
	Flocculant Concentration (LC)
(ppm)
	pH of Flocculant System
(LC)
	Residual Oil Concentration
 (ppm)
	Oil Removal Efficiency
(%)

	1
	87 (−1)
	65.2 (−1)
	4 (-1)
	74,5
	0

	2
	261 (+1)
	65.2 (−1)
	4 (-1)
	88,6
	0

	3
	87 (−1)
	195.7 (+1)
	4 (-1)
	69,3
	0

	4
	261 (+1)
	195.7 (+1)
	4 (-1)
	16,0
	75,4

	5
	87 (−1)
	65.2 (−1)
	5 (1)
	73,7
	0

	6
	261 (+1)
	65.2 (−1)
	5 (1)
	84,4
	0

	7
	87 (−1)
	195.7 (+1)
	5 (1)
	65,4
	0

	8
	261 (+1)
	195.7 (+1)
	5 (1)
	65,4
	0

	9
	27.7 (−1.68)
	130.5 (0)
	4,5 (0)
	83,9
	0

	10
	320.3 (+1.68)
	130.5 (0)
	4,5 (0)
	23,3
	68,9

	11
	174 (0)
	20.8 (−1.68)
	4,5 (0)
	73,7
	0

	12
	174 (0)
	240.2 (+1.68)
	4,5 (0)
	75,5
	0

	13
	174 (0)
	130.5 (0)
	3,7 (-1,68)
	79,5
	0

	14
	174 (0)
	130.5 (0)
	5,3 (1,68)
	79,6
	0

	15
	174 (0)
	130.5 (0)
	4,5 (0)
	70,6
	0

	16
	174 (0)
	130.5 (0)
	4,5 (0)
	63,0
	0

	17
	174 (0)
	130.5 (0)
	4,5 (0)
	77,6
	0

	18
	174 (0)
	130.5 (0)
	4,5 (0)
	72,2
	0







Table S3 Matrix of coded variables, real variables and responses obtained from design of experiments using the SDS and HC flocculant system
	Experiments
	SDS Concentration
(ppm)
	Flocculant Concentration (HC)
(ppm)
	pH of Flocculant System
(HC)
	Residual Oil Concentration
(ppm)
	Oil Removal Efficiency
(%)

	[bookmark: _Hlk194408510]1
	87 (−1)
	65.2 (−1)
	4 (-1)
	45,3
	34,5

	2
	261 (+1)
	65.2 (−1)
	4 (-1)
	26,5
	61,7

	3
	87 (−1)
	195.7 (+1)
	4 (-1)
	73,2
	0

	4
	261 (+1)
	195.7 (+1)
	4 (-1)
	7,2
	89,6

	5
	87 (−1)
	65.2 (−1)
	5 (1)
	57,9
	0

	6
	261 (+1)
	65.2 (−1)
	5 (1)
	78,0
	0

	7
	87 (−1)
	195.7 (+1)
	5 (1)
	57,1
	0

	8
	261 (+1)
	195.7 (+1)
	5 (1)
	13,5
	75,0

	9
	27.7 (−1.68)
	130.5 (0)
	4,5 (0)
	60,9
	0

	10
	320.3 (+1.68)
	130.5 (0)
	4,5 (0)
	5,0
	91,0

	11
	174 (0)
	20.8 (−1.68)
	4,5 (0)
	68,8
	0

	12
	174 (0)
	240.2 (+1.68)
	4,5 (0)
	53,0
	5,7

	13
	174 (0)
	130.5 (0)
	3,7 (-1,68)
	26,5
	62,5

	14
	174 (0)
	130.5 (0)
	5,3 (1,68)
	69,0
	2,5

	15
	174 (0)
	130.5 (0)
	4,5 (0)
	40,8
	41,1

	16
	174 (0)
	130.5 (0)
	4,5 (0)
	38,2
	48,9

	17
	174 (0)
	130.5 (0)
	4,5 (0)
	47,1
	16,2

	18
	174 (0)
	130.5 (0)
	4,5 (0)
	36,5
	48,5








Figure S7 Contour plot for removal efficiency as a function of SDS and HC concentrations
[image: Gráfico

Descrição gerada automaticamente]

Figure S8 Contour plot for removal efficiency as a function of HC solution pH and SDS concentration
[image: Gráfico

Descrição gerada automaticamente]






Table S4 Responses obtained for optimization CCRD using the SDS and LC flocculant system
	[bookmark: _Hlk194409528]Experiments
	SDS Concentration
(ppm)
	Flocculant Concentration LC
(ppm)
	Residual Oil Concentration
(ppm)
	Oil Removal Efficiency
(%)
	Ratio Between Charges of Dosed Concentrations

	1
	261 (−1)
	195.7 (−1)
	22,9
	69,1
	0.75

	2
	435 (+1)
	195.7 (−1)
	73,3
	1,5
	0.45

	3
	261 (−1)
	326.2 (+1)
	30,2
	59,4
	1.24

	4
	435 (+1)
	326.2 (+1)
	12,8
	82,7
	0.75

	5
	225 (−1.41)
	261 (0)
	64,2
	0
	1.15

	6
	471 (+1.41)
	261 (0)
	12,3
	74,0
	0.55

	7
	348 (0)
	168.7 (−1.41)
	15,9
	66,3
	0.48

	8
	348 (0)
	353.2 (+1.41)
	46,5
	1,7
	1.01

	9
	348 (0)
	261 (0)
	13,9
	81,3
	0.75

	10
	348 (0)
	261 (0)
	14,5
	69,7
	0.75

	11
	348 (0)
	261 (0)
	9,5
	78,1
	0.75

	12
	348 (0)
	261 (0)
	14,3
	85,6
	0.75












Table S5 Responses obtained for optimization planning using the SDS and HC flocculant system
	[bookmark: _Hlk194409748]Experiments
	SDS Concentration
(ppm)
	Flocculant Concentration HC
(ppm)
	Residual Oil Concentration
(ppm)
	Oil Removal Efficiency
(%)
	Ratio Between Charges of Dosed Concentrations

	1
	261 (−1)
	195.7 (−1)
	9,5
	83,8
	0.75

	2
	435 (+1)
	195.7 (−1)
	30,3
	48,2
	0.45

	3
	261 (−1)
	326.2 (+1)
	30,7
	47,8
	1.24

	4
	435 (+1)
	326.2 (+1)
	3,4
	94,2
	0.75

	5
	225 (−1.41)
	261 (0)
	64,9
	22,8
	1.15

	6
	471 (+1.41)
	261 (0)
	6,9
	91,8
	0.55

	7
	348 (0)
	168.7 (−1.41)
	6,7
	92,4
	0.48

	8
	348 (0)
	353.2 (+1.41)
	24,8
	70,5
	1.01

	9
	348 (0)
	261 (0)
	3,1
	87,2
	0.75

	10
	348 (0)
	261 (0)
	8,5
	91,7
	0.75

	11
	348 (0)
	261 (0)
	5,5
	94,6
	0.75

	12
	348 (0)
	261 (0)
	5,2
	93,8
	0.75
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