Accepted Manuscript o

CHEMICAL

Evaluation of Single and Multi-component Adsorption of Metronidazole, Phos- ENGINEERING
phate and Nitrate on Activated Carbon from Prosopis Juliflora JOURNAL e

4 Q

S.V. Manjunath, Mathava Kumar

PII: S1385-8947(18)30579-5

DOI: https://doi.org/10.1016/j.cej.2018.04.013
Reference: CEJ 18813

To appear in: Chemical Engineering Journal
Received Date: 19 January 2018

Revised Date: 3 April 2018

Accepted Date: 4 April 2018

Please cite this article as: S.V. Manjunath, M. Kumar, Evaluation of Single and Multi-component Adsorption of
Metronidazole, Phosphate and Nitrate on Activated Carbon from Prosopis Juliflora, Chemical Engineering
Journal (2018), doi: https://doi.org/10.1016/j.cej.2018.04.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.cej.2018.04.013
https://doi.org/10.1016/j.cej.2018.04.013

Evaluation of Single and Multi-component Adsorption of Metromdazole, Phosphate and

Nitrate on Activated Carbon from Prosopis Juliflora

Manjunath S V', Mathava Kumar'"

'Department of Civil Engineering, Indian Institute of Technology Madras; Chennai 600036,

Tamil Nadu, India

*Corresponding author Email: mathav @iitm.ac.in

ABSTRACT

In this investigation, activated carbon was prepared from Prosopis juliflora (PJAC) and
characterized using porosimetry, scanning electron microscope (SEM-EDX), Elemental analysis
(CHNS), Fourier Transmission-Infrared Radiation (FTIR) and X-ray Diffraction (XRD) analysis.
Subsequently, PIAC was used in single (metronidazole (MNZ), phosphate (PO43') and nitrate
(NO3)) and multi-component adsorption system (MNZ:P:N). As a first step, single-component
batch adsorption experiments, i.e. kinetic and equilibrium studies, were conducted at controlled
conditions (30°C) and outcomes were used to find out the rate constant and maximum adsorption
capacity (q,,). The pseudo-second-order kinetic model was found to well represent the removals
of MNZ, PO43' and NO;3; on PJAC. Among the five isotherm models used, Langmuir isotherm
model has predicted g,,0of PJAC for MNZ (17.33 mg/g), PO,> (13.55 mg/g) and NO;3 (10.99
mg/g) with good correlation. In addition, the thermodynamic parameters have shown that the

adsorption of MNZ, PO,> and NO; was non-spontaneous, endothermic and increased
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