Table S1. Iron and alumina oxides contents of Marwit El Sweiqat original quartz samples (RER feeding samples)
	Sample
	Wt.%
	Fe2O3%
	Al2O3%

	Unclassified -0.6+0.1 mm
	100.00
	0.104
	0.0875

	-0.6+0.3mm fraction
	49.50
	0.105
	0.086

	-0.3+0.1 mm fraction
	50.50
	0.103
	0.089





Table S2. The design variables and their coded/ actual levels
	Overall -0.6+0.1 mm  

	Factor
	Name
	Units
	Type
	Low actual
	High actual
	Low coded
	High coded

	A
	Splitter Angle
	Degree
	Numeric
	85
	95
	-1
	1

	B
	Belt Speed
	rpm
	Numeric
	200
	250
	-1
	1

	-0.6+0.3 mm coarse fraction

	A
	Splitter Angle
	Degree
	Numeric
	85
	95
	-1
	1

	B
	Belt Speed
	rpm
	Numeric
	200
	250
	-1
	1

	-0.3+0.1 mm fine fraction

	A
	Splitter Angle
	Degree
	Numeric
	85
	95
	-1
	1

	B
	Belt Speed
	rpm
	Numeric
	200
	250
	-1
	1



Table S3.The results of analysis of variance (ANOVA) for the all fractions (Marwit El Sweiqat)
	Marwit El Sweiqat  overall quartz sample, -0.6+0.1 mm, (Ov.S.)

	Conc. Wt., %
	Fe2O3 Red. %
	Al2O3 Red. %

	Source
	F Value
	Prob > F
	Source
	F Value
	Prob > F
	Source
	F Value
	Prob > F

	Model
	A
	B
	A2
	B2
	AB

	1273.70
5205.35
24.14
1058.09
0.61
41.32

	< 0.0001
< 0.0001
0.0080
< 0.0001
	0.4768
	0.0030

	Model
	A
	B
	A2
	B2
	AB
	444.19
	177.8
	1064.91
	16.31
	383.14
	0.28

	<0.0001
	0.0002
	< 0.0001
	0.0156
	<0.0001
	0.6232
	Model
	A
	B
	A2
	B2
	AB
	11.28
	8.46
	31.69
	6.89
	3.73
	3.58

	0.0179
	0.0438
	0.0049
	0.0585
	0.1257
	0.1316


	Pure error
	0
	Pure error
	0
	Pure error
	0

	-0.6 +0.3 mm coarse fraction (C.S.)

	Model
A
B
A2
B2
AB
	2037.67
7601.29
43.35
2461.78
0.24
3.10
	< 0.0001
< 0.0001
0.0028
< 0.0001
0.6528
0.1530
	Model
A
B
A2
B2
AB
	13.33
2.57
59.60
1.25
3.07
0.71

	0.0132
0.1838
0.0015
0.3264
0.1548
0.4478
	Model
A
B
A2
B2
AB
	82.80
	39.57
	287.92
	0.48
	71.93
	10.06

	0.0004
	0.0033
	< 0.0001
	0.5284
	0.0011
	0.0338


	Pure error
	0
	Pure error
	0
	Pure error
	0

	-0.3 +0.1 mm fine fraction (F.S.)

	Model
A
B
A2
B2
AB
	1540.77
	5913.00
	93.42
	1603.40
	7.21
	3.92

	< 0.0001
	< 0.0001
	0.0006
	< 0.0001
	0.0549
	0.1187
	Model
A
B
A2
B2
AB
	34.12
	53.27
	86.28
	4.88
	16.95
	5.49
	0.0022
	0.0019
	0.0007
	0.0916
	0.0146
	0.0792

	Model
A
B
A2
B2
AB
	91.46
	80.05
	185.05
	14.7	56.06
	0.05

	0.0003
	0.0009
	0.0002
	0.0186
	0.0017
	0.8345

	Pure error
	0
	Pure error
	0
	Pure error
	0














Table S4. Significance model terms for El Sweiqat Quartz Samples
	Marwit El Sweiqat quartz overall sample, -0.6+0.1 mm, (Ov.S.)

	Conc. Wt., %
	A, B, A2 and AB

	Fe2O3 Reduction % 
	A, B, A2 and B2

	Al2O3 Reduction % 
	B

	-0.6 +0.3 mm coarse fraction (C.S.)

	Conc. Wt., %
	A, B and A2

	Fe2O3Reduction %
	B

	Al2O3Reduction %
	A, B, B2, AB

	-0.3 +0.1 mm fine fraction (F.S.)

	Conc. Wt., %
	A and A2

	Fe2O3Reduction %
	A, B and  B2

	Al2O3Reduction %
	A, B, A2 and  B2


Table S5.Optimization test scheme constraints for the Magnaroll separation of Marwit El-Sweiqat ground quartz sample.
	Name
	Goal
	Lower Limit
	Upper Limit
	Lower Weight
	Upper Weight
	Importance

	The unclassified sample, (OV.S.)

	Splitter Angle, degree
	Is in range
	85o
	95o
	1
	1
	3

	Belt Speed, rpm
	Is in range
	200
	250
	1
	1
	3

	Fe2O3 Red., %
	Maximum
	94.17
	98.73
	1
	1
	3

	Al2O3 Red., %
	Maximum
	86.62
	98.76
	1
	1
	3

	The -0.6+0.3 mm coarse fraction, (C.S.)

	Splitter Angle, degree
	Is in range
	85o
	95o
	1
	1
	3

	Belt Speed, rpm
	Is in range
	200
	250
	1
	1
	3

	Fe2O3 Red., %
	Maximum
	94.95
	98.85
	1
	1
	3

	Al2O3 Red., %
	Maximum
	89.53
	97.79
	1
	1
	3

	The -0.3+0.1 mm fine fraction, (F.S.)

	Splitter Angle, degree
	Is in range
	85o
	95o
	1
	1
	3

	Belt Speed, rpm
	Is in range
	200
	250
	1
	1
	3

	Fe2O3 Red., %
	Maximum
	89.12
	97.76
	1
	1
	3

	Al2O3 Red., %
	Maximum
	50.58
	85.95
	1
	1
	3








