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a b s t r a c t

Since from the last couple of decades, the waste and its management has became the
most prominent problems that the world is facing serious issues nowadays. Most of
the waste in the environment can be reutilized very easily via simple physical/chemical
treatments. Under this, we have proposed a novel, simple, economical, sustainable,
and renewable approach for cleaning polluted water by proper utilization of carbon
from the exhausted water filter cartridges (EWFC). The activated carbon (AC) from the
environmental EWFC was obtained through simple reactivation by a moderate physical
treatment in the furnace (400◦C; 1hr). The results from XRD,FE-SEM, BET, RAMAN, and
TEM characterization bear out the successful generation of AC from EWFC (AC-EWFC).
In the proposed work methylene blue (MB) dye was used as a model pollutant. To
estimate the maximum adsorption capacity of AC-EWFC, a batch adsorption technique
was implemented and it was found to be 55.62 mg.g−1. The influence of various
core parameters like solution pH, amount of AC-EWFC, MB dye concentration, and
the interaction period was carried out. Furthermore, AC-EWFC was tested for kinds of
traditional as well as emerging contaminants such as dyes, pharmaceuticals, metal ions
and it showed interesting results by an unconventional method. Moreover, the study
was employed for real wastewater effluents samples from industries. Most importantly,
AC-EWFC adsorbent showed good results for the kinds of pollutants, and support to
carbon reutilization from EWFC is possible with nominal treatment and can be used for
environmental remediation on a commercial scale.

© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Recently, copious works have been done with the principal goal being the exploration of various adsorbent materials
for the elimination of diverse contaminants from wastewater using different adsorbent materials (Ali, 2012; Ateia et al.,
2020; Bulgariu et al., 2019; Singh et al., 2018). But, still, there is no certainty about them and their exact outcomes or
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