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Section 1: Kinetic and isotherm of adsorption models
In this study, the non-linear equivalence of all the kinetic models were visualized by origin software to describe the experiment data, including the pseudo-first-order (PFO), pseudo-second-order (PSO), Intra-particle Diffusion, and the Elovich model, the details are expressed in equation (1.1)-(1.4), respectively.
1.1.  Pseudo-first-order equation (PFO)
The pseudo-first-order equation (Simonin, 2016) is generally determined as 
 							     (1.1)
where Qt (mg. ) is the adsorbed amount of methylene blue under equilibrium by mass unit of biochar at anytime t (min); Qe (mg. ) is the amount of methylene blue adsorbed at equilibrium,  k1 () denotes rate constants of the PFO model.
1.2. Pseudo-second-order equation (PSO)
The amount of adsorbed of material surface and at the equilibrium state have a profound influence on the rate of PSO reaction. The pseudo-second-order equation (Ho and McKay, 1999; Liu et al., 2021) is calculated in form (1.2)
							     (1.2)
where k2 (g  ) represents rate constants of the PSO model. 
1.2.1. Elovich equation (ELO)
Elovich model assumes that if the adsorption sites in rise extraordinarily within the adsorption process, chemical mechanism primarily happens in the kinetic adsorption. The heterogeneous surfaces of solid material were assumed in the Elovich equation. It is believed that adsorption sites of adsorbent witness an exponential surge over the period of adsorption of contaminants following the Elovich model (Aysu and Küçük, 2014). 
The Elovich model is expressed in the following equation  (1.3).
						      	(1.3)
where Qt is the MB adsorption capacity at any time t ; α (mg ) is the initial adsorption rate constant và β () is desorption constant.
1.2.2. Intra-particle Diffusion equation (IPD) 
The adsorption procedure of contaminants in solution based on porous solids comprises four periods following orders: (1) interaction of solute and particle boundary layer; (2) interaction of solute and adsorbent surface; (3) interaction of solute and adsorbent sites (diffusion into pores); (4) interactions of the solute molecules and the adsorbent surface active sites (adsorption, complexation, and precipitation) (Benjelloun et al., 2021). The intra-particulate diffusion (Chang et al., 2021) is equated in the following form (1.4)
						            (1.4)
where: kid (mg ) and C (mg ) are intra diffusion constant and  rate constant, respectively; The constant of C indicates the boundary layer thickness of adsorbent. 
Section 2: Characterization of materials
Table S1: Textural parameters of jackfruit peel biochar (AHLP)
	
	Unit
	AHLP

	BET surface area
	m2/g
	12.67

	Total pore volume
	cm3/g
	0.025

	Pore size 
	nm
	8.046
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Fig. S1 Plot of pHPZC of biochar derived jackfruit peel 
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