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Dear, 

I/We wish to submit an original research article entitled “Evaluation of Anaerobic Fluidized Bed Reactor (AFBR) Double Stage for Digestion of Leachate: Correlation of Kinetic Parameter with Operation Condition and Process” for consideration by SINERGI. 
We confirm that this work is original and has not been published elsewhere, nor is it currently under consideration for publication elsewhere. We promise not to withdraw this article after it has been processed by the Editorial Team. If there is a withdrawal, we are willing to pay a penalty of USD 150 (IDR 2000K) to the SINERGI Editorial Team.
In this paper, I/we report on / show that: 
	Field
	:
	Bioengineering

	Topic
	:
	Modelling kinetic of anaerobic digestion

	Brief Background
	:
	The double-stage reactor represents an innovative approach to optimizing conditions at each stage of the anaerobic digestion process. Previous research has shown that a two-stage reactor system can promote optimal microbial growth under varying conditions. Process kinetics is a valuable tool for predicting and describing the performance of anaerobic digestion systems. Mathematical models assist in predicting kinetic parameters and in clarifying each stage of the anaerobic digestion process.

	Research Problem
	:
	This paper addresses the performance of an anaerobic fluidized bed reactor (AFBR) with a double-column configuration in the breakdown of leachate into biogas, focusing on optimizing conditions at each stage of the anaerobic digestion process using mathematical modeling and kinetic data based on the Monod and Contois models. However, it is necessary to clarify the extent to which mathematical modeling and kinetic data are used in evaluating reactor performance, especially considering the experimental data on which these models are based. The applicability of Monod kinetics is limited when dealing with complex substrates, such as leachate, where inhibitors are present. Other researchers have also explored specific growth rates under the assumption of Monod kinetics with substrate inhibition.

	Overview of Method
	:
	This research was conducted in two stages: batch and continuous. Influent and effluent samples were collected from both the acidogenic (R1) and methanogenic (R2) reactors for chemical oxygen demand (COD), soluble COD (sCOD), and volatile fatty acid (VFA) analyses. The biogas volume was measured daily using a high-precision gasometer. The kinetic constants used in the Contois growth kinetics equation were derived from the anaerobic digestion of leachate using an anaerobic fluidized bed reactor (AFBR) in a single-stage configuration.

	Significant finding
	:
	Modifications to the system, along with specific adjustments to the mathematical models, were implemented to enable the double-column reactor to treat leachate water effectively. The relationship between the kinetic parameters, operating conditions, and the performance of the double-column reactor during anaerobic digestion was thoroughly examined.
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