Table 1: Samples identification and volume raw materials ratios.

	SAMPLE ID 
	%Vol Fe3O4
	%Vol HDPE

	100% HDPE
	0
	100

	M10
	10
	90

	M20
	20
	80

	M30
	30
	70

	M35
	35
	65

	M40
	40
	60



  
 Table 2: Extrusion temperatures and times for each sample.

	Extrusion temperatures (oC) (±1.5oC)
	Extrusión times (min)

	SAMPLE ID
	Zone 1
	Zone 2
	Zone 3
	

	100%HDPE
	180
	180
	160
	5-6

	M10
	270
	270
	260
	7-8

	M20
	270
	270
	260
	10

	M30
	270
	270
	260
	11

	M35
	280
	280
	260
	11-12

	M40
	280
	280
	260
	11-12




Table 3:  Weight percentages of the phases present in the samples according to the XRD semiquantitative analysis.  

	
% Vol of magnetite in each sample

	%W of Hematite according XRD.
	
%W of Hematite according XRD. 


	10
	34.1
	65.9

	20
	39.9
	63.1

	30
	24.7
	75.3

	35
	20.8
	79.2

	40
	20.1
	79.9

	100
	12.9
	87.1












Table 4: Percent crystallinity of each sample

	%Vol of magnetite in each sample
	% χc   of each sample.


	0%-HDPE
	73%

	10%
	80%

	20%
	85%

	30%
	88%

	35%
	89%

	40%
	90%

	100%
	98.8%





Table 5: Dielectric constant value for each voltage used as function of the polarization saturation and the electric field measured for the 100% HDPE sample.

	Voltage (V)
	Electric Field (E)
(V/m) x103
	Polarization saturation (Ps) (C/m2) x10-5
	Dielectric constant (ϵr)

	400
	285
	1.97
	8.81

	700
	501
	3.22
	8.18

	900
	643
	3.89
	7.83

	Average value
	8.27

	
	



Table 6: Dielectric constant value for each voltage used as function of the polarization saturation   and the electric field measured by the M10 sample.

	Voltage (V)
	Electric Field (E)
(V/m) x103
	Polarization saturation (Ps) (C/m2) x10-5
	Dielectric constant (ϵr)

	700
	639
	4.28
	8.57

	800
	723
	4.92
	8.69

	900
	816
	5.48
	8.59

	1000
	908
	6.22
	8.74

	Average Value
	8.65













Table 7: Magnetic properties of the composite samples at different temperatures: Saturation magnetization (MS), remanent magnetization (MR) and coercivity (HC).

	
Sample ID
	Samples magnetic properties at 50K
	Samples magnetic properties at 120K
	Samples magnetic properties at 300K
	Hematite
%wt in the sample

	
	MS
(emu/g)
	MR
(emu/g)
	HC
T
	MS
(emu/g)
	MR
(emu/g)
	HC
T
	MS
(emu/g)
	MR
(emu/g)
	HC
T
	

	100%Magnetite
	86,3
	8,21
	0,0179
	86,2
	4,5
	0,009
	81,2
	4,97
	0,0073
	12,9

	M40
	61,6
	8
	0,0196
	60,1
	4,3
	0,01008
	58,4
	4
	0,0091
	20,1

	M35
	59,4
	7,8
	0,0185
	59,7
	4,3
	0,01028
	56,9
	4,1
	0,0087
	20,8

	M30
	32,3
	4,2
	0,0179
	32,2
	2,54
	0,01003
	30,6
	2,1
	0,0068
	24,7

	M20
	26,7
	3,4
	0,0181
	27,2
	2
	0,01069
	25,7
	1,8
	0,0073
	39,9



Table 8: Magnetic moment and magnetic susceptibility for each sample as a function of the temperature. M is the magnetic moment; χV is the magnetic susceptibility and T the temperature at which the maximum M is reached.
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	MUESTRA
	M
	T
	χV x10-3
	Hematite phase (wt%) within the composite

	
	emu/gr
	 K
	
	

	100% Fe3O4
	76.81
	127.66
	0.38
	12.9

	M40
	57.27
	129.19
	1.19
	20.1

	M35
	55.54
	129.41
	0.583
	20.8

	M30
	29.96
	129.85
	0.304
	24.7

	M20
	25.60
	129.9
	0.13
	39.9

	M10
	15.59
	129.96
	0.103
	34.1




