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Table S1: SEM-EDX result of CMPA
	Element
	Weight %
	Atomic %
	Net Int.
	Error %
	K ratio
	Z
	R
	A
	F

	C K
	4.16
	8.20
	40.33
	12.82
	0.02
	1.13
	0.93
	0.41
	1

	O K
	37.60
	55.58
	230.55
	11.35
	0.05
	1.08
	0.95
	0.11
	1

	MgK
	2.61
	2.54
	110.61
	10.62
	0.01
	1
	0.99
	0.46
	1.01

	P K
	1.44
	1.10
	86.41
	10.97
	0.01
	0.95
	1.01
	0.82
	1.04

	S K
	0.31
	0.23
	20.53
	43.08
	0.00
	0.97
	1.01
	0.89
	1.06

	ClK
	0.18
	0.12
	11.47
	56.81
	0.00
	0.92
	1.02
	0.93
	1.11

	
	
	
	
	
	
	
	
	
	

	K K
	37.09
	22.44
	1,904.9
	1.81
	0.35
	0.92
	1.03
	0.99
	1.03

	CaK
	16.60
	9.80
	596.50
	4.24
	0.13
	0.94
	1.04
	0.84
	1






Table S2: SEM-EDX analysis of the reused CMPA catalyst in biodiesel synthesis
	Element
	Weight %
	Atomic %
	Net Int.
	Error %
	K ratio
	Z
	R
	A
	F

	C K
	12.84
	21.60
	217.96
	8.79
	0.06
	1.1
	0.94
	0.42
	1

	O K
	43.48
	54.92
	535.39
	10.66
	0.06
	1.05
	0.97
	0.13
	1

	MgK
	2.78
	2.31
	205.20
	9.71
	0.01
	0.98
	1
	0.47
	1.01

	P K
	1.31
	0.85
	134.79
	9.71
	0.01
	0.92
	1.02
	0.83
	1.03

	S K
	0.19
	0.12
	21.55
	56.13
	0.00
	0.94
	1.03
	0.89
	1.05

	ClK
	0.14
	0.08
	14.70
	55.82
	0.00
	0.9
	1.03
	0.94
	1.08

	
	
	
	
	
	
	
	
	
	

	K K
	25.19
	13.02
	2,231.66
	1.76
	0.23
	0.89
	1.04
	0.99
	1.03

	CaK
	14.07
	7.10
	916.90
	3.61
	0.11
	0.91
	1.05
	0.89
	1
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Table S3: Comparative data of HPA catalyst with other reported catalysts
	Sl.
No.
	Types of Catalyst
	Starting Material
	Calcination condition
	Reaction condition
	Yield %
Or
Conversion %
	Reusability
	Ref.

	1
	Banana and Egg shell blend
	Soybean
	Banana (700 ℃ for 4 h)
Egg shell (900 ℃ for 3 h)
	7a, 1:9b, 65 ℃ and 2 h
	76.87%
	-
	[1]
	2
	Musa paradisiaca var. sapientum
	Palm oil
	600 ℃ for 2 h
	7a, 1:15b, RT and 30 min.
	97.7%
	7% at 5th
	[2]
	3
	Marble powder
	Pongamia pinnata oil
	800 ℃ for 2 h
	3.5a, 1:9b, 65 ℃ and 2.5 h
	94%
	73% at 5th
	[3]
	4c
	Musa spp Nendran banana peduncle
	C. pentandra oil
	700 ℃ for 4 h
	2a, 1:10b, 30-56 ℃ and 45 min.
	94.62%
	-
	[4]
	5
	Periwinkle shell, melon seed-husk, and locust bean pod-husk composite
	Palm kernel oil
	800 ℃ for 4 h
	7b, 1:12b, 65 ℃ and 40 min.
	90.21%
	82% at 4th
	[5]
	6
	Snail shell
	Rapeseed oil
	850 ℃ for 5 h
	6.06a, 1:7.51b, 64 ℃ and 8 h
	98.15%
	-
	[6]
	7
	Nipah fruit skin
	WCOe
	500 ℃ for 5 h
	3a, 1:23b, 60 ℃ and 2 h
	93.36%
	-
	[7]
	8
	Durian Shell
	Palm oil
	350 ℃
	8a, 1:8b, RT and 4 h
	94.8%
	70% at 5th
	[8]
	9
	Durian Shell
	Palm oil
	-
	8a, 1:8b, RT and 4 h
	~13%
	-
	[8]
	10d
	BP‑SO3H
	Oleic acid
	-
	8a, 1:20b, 80 ℃ and 55 min
	97.9%
	82.2 at 5th
	[9]
	11
	Zn-CaO nanocatalyst
	WCOe
	800 ℃ for 3 h
	5a, 1:14b, 57.5 ℃ and 2 h
	96.5%
	-
	[10]
	12
	Tragacanth gum -CeO2
	D. sophia L. seed oil
	500 ℃ for 3 h
	0.3a, 1:8b, 90 ℃ and 2 h
	98%
	~50% at 5th
	[11]
	13
	CaO-MgFe2O4 @K2CO3
	WCOe
	-
	4a, 1:18b, 70 ℃ and 5 h
	96.53%
	>90% at 4th
	[12]
	14
	CaO–SiO2
	WCOe
	500 ℃ for 4 h
	3.11a, 1:14.83b, 55 ℃ and 2.38 h
	92.34%
	-
	[13]
	15c
	Walnut shell/sawdust
	WCOe
	600 ℃ for 2 h
	9.76a, 1:10,31b, 56.58 ℃ and 30.14 min
	92.25%
	80.19% at 5th
	[14]
	16
	Bi2O3
	Cannabis sativa seed
Oil
	500 ℃ for 3 h
	1.5a, 1:12b, 92 ℃ and 3.5 hrs
	92%
	67.28% at 6th
	[15]
	17
	CMPA peel
	Soybean oil
	-
	8a, 1:12b, RT and 7 h
	98.64%
	-
	This paper

	18
	CMPA peel
	Soybean oil
	-
	8a, 1:12b, 65 ℃ and 45 min
	99.94%
	76% at 5th
	This paper



a – Catalyst Loading; b – oil to methanol molar ratio; c – Reaction done using Ultrasonication; d – Reaction performed under Microwave; e - Waste cooking Oil (WCO)


[image: Image00005.jpg]
Figure S1: SEM-EDX spectrum of CMPA
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Figure S2: Thermogravimetric analysis of CMPA
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Figure S3: SEM-EDX spectra of the reused CMPA catalyst in biodiesel synthesis

(a)

(b)

Figure S4: (a & b) SEM images of reused CMPA catalyst in biodiesel synthesis
(a)
(b)

Figure S5: 13C NMR spectra of soybean oil (a) and biodiesel (b) synthesized using CMPA
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Figure S6: GC-MS chromatogram of biodiesel synthesized using CMPA.
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Figure S7: 1H (a) and 13C (b) NMR spectrum of BHET synthesized using CMPA.
Table S4: Reusability data of CMPA in glycolysis of PET
	No. of cycle
	1
	2
	3
	4
	5

	Reaction Time (h)
	2.06
	3.25
	4.75
	6.25
	9

	BHET Yield (%)
	87.76
	84.58
	82.15
	79.35
	76.78



Table S5: SEM-EDX analytical result of reused CMPA in PET glycolysis
	Element
	Weight %
	Atomic %
	Net Int.
	Error %
	Kratio
	Z
	R
	A
	F

	C K
	18.17
	28.50
	288.84
	9.68
	0.06
	1.14
	0.92
	0.43
	1

	O K
	33.81
	48.85
	553.85
	10.48
	0.04
	1.1
	0.94
	0.12
	1

	MgK
	1.89
	1.80
	204.05
	8.94
	0.01
	1.02
	0.98
	0.47
	1.01

	SrL
	0.23
	0.06
	19.57
	51.94
	0.00
	0.77
	1.17
	0.99
	1.06

	P K
	0.82
	0.61
	123.10
	9.06
	0.01
	0.96
	1
	0.82
	1.03

	S K
	0.17
	0.12
	27.47
	34.41
	0.00
	0.98
	1.01
	0.88
	1.04

	
	
	
	
	
	
	
	
	
	

	ClK
	0.17
	0.11
	25.04
	43.90
	0.00
	0.94
	1.01
	0.88
	1.07

	K K
	26.71
	[bookmark: _GoBack]12.93
	4,114.33
	1.91
	0.30
	0.93
	1.02
	0.94
	1.02

	CaK
	10.71
	6.18
	950.28
	3.96
	0.08
	0.95
	1.03
	0.82
	1

	TlL
	7.31
	0.83
	36.94
	53.83
	0.04
	0.55
	1.11
	1.03
	0.99







Table S6: Glycolysis of coloured PET using CMPA
	PET Bottles
	Catalyst (mg)
	Ethylene glycol (mL)
	Reaction time (h)
	Reaction Temperature ℃
	BHET yield (%)

	Green
	19.29
	2.8
	2.06
	194
	83.25±0.54

	Light-Yellow
	19.29
	2.8
	2.06
	194
	82.65±0.62

	Red
	19.29
	2.8
	2.06
	194
	84.53±0.81

	Blue
	19.29
	2.8
	2.06
	194
	82.87±0.73



[image: ]
Figure S8: SEM-EDX spectrum of reused CMPA catalyst

Figure S9: SEM images of CMPA after reused in glycolysis
[image: ]
Figure S10: UV-VIS spectrum of recrystallized BHET synthesized from colour PET
[image: ]
Figure S11: Proposed reaction mechanism of glycolysis of PET using CMPA
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