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Table S1 Elemental and atomic percentage found at the matrix and modifier regions as determined by EDX
	Element
	GPU Matrix
	
	FA Modifier

	
	Element %
	Atomic %
	
	Element %
	Atomic %

	C
	96.1
	98.5
	
	ND
	ND

	O
	ND
	ND
	
	30.9
	44.5

	Mg
	<0.1
	<0.1
	
	1.4
	1.3

	Al
	1.2
	0.6
	
	22.2
	19.0

	Si
	1.3
	0.6
	
	38.7
	31.8

	K
	0.3
	0.1
	
	1.8
	1.1

	Ca
	0.3
	0.1
	
	1.3
	0.8

	Fe
	0.6
	0.1
	
	3.8
	1.6


*ND = Not Detected


Table S2 TGA/DTG data for the GPU and GPU-FA composites
	Sample
	Attribution
	Temperature interval / ºC
	Mass loss / %

	GPU
	Polymer decomposition
	200.45 – 484.9
	28.4

	
	Polymer decomposition
	484.9 – 660.7
	10.4

	
	Graphite combustion
	660.7 – 854.7
	60.7

	
	Residue
	900
	0.534

	
	
	
	

	GPU-FA 2.5%
	Polymer decomposition
	207.9 – 596.4
	35.7

	
	Polymer decomposition
	596.4 – 649.4
	6.09

	
	Graphite combustion
	649.4 – 896.6
	54.7

	
	Residue
	900
	3.53

	
	Net Residue*
	900
	2.99

	
	
	
	

	GPU-FA 5%
	Polymer decomposition
	218.6 – 534.0
	25.45

	
	Polymer decomposition
	534.0 – 671.1
	14.5

	
	Graphite combustion
	671.1 – 895.7
	54,7

	
	Residue
	900
	5.37

	
	Net Residue*
	900
	4.84

	
	
	
	

	GPU-FA 10%
	Polymer decomposition
	213.4 – 597.6
	30.8

	
	Polymer decomposition
	597.6 – 633.5
	4.64

	
	Graphite combustion
	633.5 – 885.1
	53.4

	
	Residue
	900
	10.9

	
	Net Residue*
	900
	10.4


*Net Residue: GPU-FA residue measured at 900 ºC – GPU residue at 900 ºC



Table S3 Values of parameters obtained from EIS spectra for GPUE and GPUE-FA 5% (m/m)
	Simulated parameters
	GPUE
	GPUE-FA 5%a

	RS / Ω
	29.3
	79.4

	R1 / Ω
	91.8
	122

	R2 / Ω
	27.1
	-

	W1 / 10-3 S s(1/2)
	0.819
	1.38

	W2 / 10-3 S s(1/2)
	0.293
	-

	G (Ka) / s-1
	307.1
	-

	G (Y0) / 10-3 S s(1/2)
	0.508
	-

	CPE1 / 10-6 S sN
	12.9
	134

	CPE2 / 10-6 S sN
	39.4
	5.42

	N (CPE1)
	0.869
	0.62

	N (CPE2)
	0.953
	0.95

	2 / 10-4
	4.64
	3.68


a 5.0% FA, m/m
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Table S4 – Concentration of concomitants in water samples as determined by FAAS
	             Water sample
Concomitant
	Cconcomitant / µmol L-1

	
	Artesian Well
	Mineral
	Tap

	Li+
	ND
	ND
	ND

	Na+
	148 ± 1
	51.5 ± 0.5
	83.8 ± 0.2

	Ca2+
	8.4 ± 0.1
	19.220 ± 0.003
	6.93 ± 0.04

	Mg2+
	67.0 ± 0.4
	64.8 ± 0.2
	35.2 ± 0.1

	Fe3+
	ND
	ND
	4.25 ± 0.09

	Ni2+
	ND
	ND
	ND

	Pb2+
	ND
	ND
	ND

	Zn2+
	ND
	ND
	10.16 ± 0.06


*ND = Not Detected


