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Table S4: Comparison of the base copolymer and resin synthesized at (20 % cross-linked) by recovered monomer from waste polymethylmethacrylate and fresh methylmethacrylate from Alfa Acer. 
	
Type
	
Characteristics
	Diluent/Porogen

	
	
	Cyclohexane
	Methylisobutyl ketone
	Toluene
	Cyclohexanone

	
	
	Rm   (E1)
	Cm    (E2)
	Rm   (E3)
	Cm (E4)
	Rm (E5)
	Cm (E6)
	Rm (E7)
	Cm (E8)

	
Copolymer
	PSR (µm)*
	300-690
	180-900
	90-600
	120-660
	150-690
	120-700
	60-360
	90-390

	
	Y (%)
	66.48
	63.60
	82.61
	89.60
	85.80
	89.62
	80.70
	81.66

	
	dBP (g/ml)
	0.38
	0.46
	0.49
	0.48
	0.55
	0.50
	0.64
	0.55

	
	PV (ml/g)
	0.68
	0.49
	0.41
	0.43
	0.31
	0.39
	0.19
	0.28

	
	SCa (%)
	28.30
	23.70
	28.0
	24.44
	80.90
	69.50
	52.60
	48.10

	
	SCm (%)
	27.0
	19.5
	24.8
	22.96
	76.10
	65.2
	69.4
	51.80

	
Resin



	dr (g/ml)
	0.68
	0.57
	0.56
	0.53
	0.72
	0.65
	0.65
	0.60

	
	SCw (%)
	100.12
	48.16
	60.03
	56.75
	50.84
	82.19
	47.85
	56.27

	
	SCH-Na (%)
	Nil
	12.93
	Nil
	5.88
	2.27
	10.00
	5.62
	11.11

	
	CPw (meq/ml)
	1.08
	1.05
	0.93
	0.86
	0.98
	1.00
	1.17
	1.08

	
	CPs (meq/ml)
	0.80
	0.79
	0.73
	0.64
	1.00
	0.78
	1.00
	1.00

	
	CPT(meq/ml)
	1.88
	1.84
	1.66
	1.40
	1.98
	1.78
	2.17
	2.08


                     *Based on microscopic analysis of the beads.
[ Particle size range, PSR.  (µm)*,   Yield, Y (%), Density, dBP (g/ml), Pore volume, PV (ml/g), swelling coefficient in acetone, SCa (%), the swelling coefficient in methanol, SCm (%), Resin: Density, dr (g/ml), swelling coefficient in water SCw (%), swelling coefficient, H to Na, SCH-Na (%), capacity weak acid, CPw, capacity strong acid, CPs, total capacity, CPT] Recovered monomer = Rm, Commercially available monomer = Cm

Table S5: Comparison of the base copolymer and cation exchange resin synthesized by recovered MMA from waste PMMA and fresh MMA from Alfa Acer. [Particle size range, PSR(µm)*,  Yield, Y (%), Density, dBP (g/ml), Pore volume, PV (ml/g), swelling coefficient in acetone, SCa (%), swelling coefficient in methanol, SCm (%), Resin: Density, dr (g/ml), swelling coefficient in water SCw (%), swelling coefficient, H to Na, SCH-Na (%), capacity weak acid, CPw, capacity strong acid, CPs, total capacity, CPt] Recovered monomer = Rm, Commercially available monomer = Cm 

(*Based on microscopic analysis of the beads)
	
	
Characteristics
	X- Linking (%)

	
	
	4 
	10
	15
	20
	25
	30
	40

	
	
	Rm (E 9)
	Cm  (E 10)
	Rm  (E 11)
	Cm  (E 12)
	Rm  (E 13)
	Cm  (E 14)
	Rm  (E 3)
	Cm  (E 4)
	Rm  (E 15)
	Cm  (E 16)
	Rm (E17)
	Cm (E18)
	Rm (E19)
	Cm (E20)

	Copolymer
	PSR  (µm)*
	90-
360
	120-
570
	90-
450
	60-
450
	120-
600
	90-
450
	90-
600
	120-
660
	150-
540
	180-
540
	150-
540
	150-
540
	150-
600
	120-
720

	
	Y (%)
	64.82
	80.01
	76.83
	79.17
	80.48
	82.77
	82.61
	89.61
	88.51
	89.76
	92.15
	91.05
	94.28
	91.85

	
	dBP (g/ml)
	0.68
	0.61
	0.67
	0.65
	0.55
	0.53
	0.49
	0.48
	0.47
	0.48
	0.46
	0.43
	0.45
	0.44

	
	PV (ml/g)
	0.12
	0.18
	0.122
	0.137
	0.276
	0.316
	0.408
	0.434
	0.460
	0.436
	0.488
	0.539
	0.52
	0.546

	
	SCa (%)
	200
	162.5
	123
	100.0
	49.0
	48.00
	28.0
	24.44
	26.9
	25.0
	29.2
	24.2
	10.7
	22.16

	
	SCm (%)
	35.3
	50.0
	88.2
	62.1
	40.9
	44.00
	24.8
	22.96
	26.9
	25.0
	26,8
	21.2
	9.2
	24.08

	Resin
	dr (g/ml)
	0.75
	0.71
	0.75
	0.77
	0.68
	0.68
	0.56
	0.53
	0.55
	0.54
	0.53
	0.56
	0.52
	0.55

	
	SCw (%)
	65.24
	28.57
	105.12
	110.20
	59.73
	77.27
	60.03
	56.75
	44.08
	38.18
	46.43
	28.30
	23.32
	25.92

	
	SCH-Na (%)
	12.5
	39.13
	10.00
	5.26
	4.56
	23.46
	Nil
	5.88
	Nil
	9.33
	Nil
	5.83
	Nil
	3.33

	
	CPW (meq/ml)
	2.38
	3.25
	1.79
	1.76
	0.79
	1.46
	0.93
	0.86
	0.49
	0.43
	0.36
	0.31
	0.39
	0.42

	
	CPS  (meq/ml)
	0.24
	0.23
	0.36
	0.48
	0.55
	0.54
	0.73
	0.64
	0.78
	0.82
	0.84
	0.95
	1.01
	0.95

	
	CPT  (meq/ml)
	2.62
	3.48
	2.15
	2.24
	1.34
	2.00
	1.66
	1.40
	1.27
	1.25
	1.20
	1.26
	1.40
	1.37



