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Objectives Proof of concept

« Evaluation of the adsorption capacity of granular activated carbons (GACs) prepared from

agricultural waste (AW): banana peel (BP) activated carbon (BPAC) (adsorption of mixture of the Target pollutants Adsorption Low-cost adsorbents
cationic Methylene blue (MB) and the anionic Orange G (OG) dyes), coffee waste (CW) activated / \ Cost effectiveness Agricultural waste (AW)
carbon (CWAC) (adsorption of the polycyclic aromatic hydrocarbon (PAH) phenanthrene (PHE)). Dyes Polycyclic I al'mﬁle fgp?fsﬂon I l
« Analysis of the pore structure properties of the adsorbents with Scanning-Electron-Microscopy (Methylene blue, aromatic S;?ecteivilt(;/l oney Coffees> 6 million tons/ "
(SEM), nitrogen sorption isotherms, and mercury intrusion porosimetry (MIP), Raman and ATR-FTIR Orange G) hydrocarbons mgsteeo ula:ntl)ei;)er;a c;”fN ﬁ?(glvéi dg
SPECtroscopy. \ (Ph}enanthrene) with tﬁe I3/olume of hl?sk bean, and
« Simulation of the dynamics of pollutant sorption on the pore structure of GAC with the multi- f Economic & environmental spent  ground residu’es t;eing
compartment model so that the external and internal mass-transfer coefficients along with the = Harmful for the ecosystem and human sustainability enormous)
effective pore and surface diffusion coefficients were estimated with inverse modeling. health, carcinogenic, mutagenic
« Correlation of the rate-controlling step of sorption process with GAC characteristics, pollutant Reuse I _ _ Banana=> 114 million tons/year
type, and sorption conditions through the simulation of sorption dynamics and the determination of Adsorption + Cold Atmospheric Plasma .., med globally as a food or
sorption isotherms and Kinetics (Langmuir, Freundlich, Sips, 1st order, 2nd order, intraparticle = Novel green, efficient and economic regeneration used to produce a variety of
diffusion models) with batch tests. advanced oxidation process= solid products in the cosmetics or textile
» Investigation of the potential to regenerate the adsorbents by the green and economic technology = waste and wastewater management, Two-step strategy for the Industries)
of cold atmospheric plasma (CAP) and the various types of GAC. material modification, medicine, and remediation of wastewater from _
agriculture. various types of pollutants Chemical and/or
e I - physical treatment
M et h O d O I O g i : Adsorbent regeneration ' _ )
y | with ' Resolution of the issue of the valorization Activated carbon (AC) from AW
| : Cold Atmospheric : or disposal of the saturated adsorbents large surface area, high porosity,
A

Phenanthrene Preparation of coffee waste activated carbons.
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v Most efficient adsorbents—> Banana peel (Methylene blue + Orange G adsorption) and coffee waste (Phenanthrene
adsorption) pre-treated with NaOH and pyrolyzed at 700 and 800 °C, respectively (enhancement of the specific surface area
(Sger) and creation of a well-developed porous network with different pore shapes and sizes).

v Simulation of sorption dynamics with the multi-compartment model

—_—_—————_——_—_—_—_—_—_—_—_—_—_—_e—_—_—_—_e—_e—_—_e—_—_e—_e—_e—_e—_ee—_e—_e—_e—_ee—_e—_e—_Ee—_E e e—_e—_E e e—_—_ e, —_—_E—_E—_—_E e, —_—_ e —_—_ e —_—_ e —_—, e, —_—_ e, —_ e, ——— ——

Cold atmospheric plasma (CAP) regeneration
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