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Fig. S1. Zero-point charge of (A) Zn-impregnated water hyacinth, and (B) Quantitative Zn loading on water hyacinth.
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Fig. S2. FESEM and Mapping images along with EDX of carbon hybrids obtained at 280 °C with (A) Fe/Zn-impregnation, (B) Cu/Zn-impregnation, and (C) Fe/Cu/Zn-impregnation.
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Fig. S3. BET curves of carbon hybrids obtained at 280 °C with (A) Fe/Zn-impregnation, (B) Cu/Zn-impregnation, and (C) Fe/Cu/Zn-impregnation.
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Fig. S4. 1H NMR of (A) Heavy oil, (B) Light oil, 13C NMR of (C) Heavy oil, and (D) Light oil by HTL of bi and tri-metallic impregnated water hyacinth at 280 °C.





Table S1. Proximate and ultimate analysis of Raw and metal-impregnated Water Hyacinth.
	Analysis
	Raw-WH
	Zn-WH
	Fe/Zn-WH
	Cu/Zn-WH
	Fe/Cu/Zn-WH

	Proximate analysisa
	
	
	
	
	

	Volatile matter
	72.3
	60.6
	61.5
	64.1
	63.7

	Ash content
	7.10
	10.9
	12.7
	21.6
	27.8

	Fixed carbon
	20.6
	28.5
	25.8
	14.3
	8.50

	Ultimate analysisb
	
	
	
	
	

	C
	35.9
	34.7
	29.4
	28.6
	29.6

	H
	5.39
	5.46
	4.70
	5.93
	4.78

	N
	2.11
	1.61
	3.03
	6.10
	2.37

	S
	0.01
	0.02
	2.00
	6.90
	1.11

	O*
	56.5
	58.2
	60.8
	52.4
	62.1

	Fe (MP-AES)
	-
	-
	8.13
	-
	1.83

	Cu (MP-AES)
	-
	-
	-
	6.6
	11.4

	Zn (MP-AES)
	-
	8.04
	8.38
	4.07
	7.19


a: dry basis, wt.%, b: dry and ash-free basis, wt.%, O*: 100 - (C+ H+ N+ S)
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