Accepted Manuscript

Azo dye adsorption on anthracite: a view of thermodynamics, kinetics and cos- Sep aratmn
motropic effects

BPurification

Nathalia Ribeiro de Mattos, Cassiano Rodrigues de Oliveira, Luis Gustavo

Brogliato Camargo, Raissa Samira Rocha da Silva, Rodrigo Lassarote Lavall TEChnUIUgy
PII: S1383-5866(18)31886-0

DOLI: https://doi.org/10.1016/j.seppur.2018.09.027

Reference: SEPPUR 14925

To appear in: Separation and Purification Technology

Received Date: 19 June 2018

Revised Date: 27 August 2018

Accepted Date: 9 September 2018

Please cite this article as: N. Ribeiro de Mattos, C. Rodrigues de Oliveira, L. Gustavo Brogliato Camargo, R. Samira
Rocha da Silva, R. Lassarote Lavall, Azo dye adsorption on anthracite: a view of thermodynamics, kinetics and
cosmotropic effects, Separation and Purification Technology (2018), doi: https://doi.org/10.1016/j.seppur.
2018.09.027

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.seppur.2018.09.027
https://doi.org/10.1016/j.seppur.2018.09.027
https://doi.org/10.1016/j.seppur.2018.09.027

Azo dye adsorption on anthracite: a view of thermodynamics, kinetics

and cosmotropic effects
Nathalia Ribeiro de Mattos®, Cassiano Rodrigues de Oliveira®”, Luis Gustavo Brogliato
Camargo® Raissa Samira Rocha da Silva®, Rodrigo Lassarote Lavall®

% Institute of Science and Technology, Federal University of Vicosa, Rio Paranaiba Campus, Rodovia BR 354

—km 310, CEP:38810-000 Rio Paranaiba, Minas Gerais, Brazil.
® Institute of Exact Science, Chemistry Department, Federal University of Minas Gerais, Av. Antonio Carlos
6627 — Pampulha, CEP:31270-901 Belo Horizonte, Minas Gerais, Brazil.

*Corresponding author: cassiano.oliveira@ufv.br
Abstract

The present paper presents anthracite — a low cost and naturally abundant coal — as a
potential adsorbent of the azo dye Acid Yellow 42, evaluating parameters such as dye
concentration, temperature and ionic strength. A thermodynamic and kinetic approach was
also described. Interactions between the adsorbate and anthracite were described by
isothermal titration as well. Anthracite was characterized by TGA / DTA, FT-IR, X-ray,
TEM / EDS. The adsorption system anthracite-dye reached equilibrium in less than 10 min
at room temperature, with-a maximum adsorption capacity as high as 47 mg g™*. A multi-
layer pattern is observed according to the Freundlich adsorption model and the adsorption
kinetics is best explained by the pseudo-second-order model. A chemisorption phenomenon
drives the initial process, followed by a multi-layer physisorption phenomenon between dye
molecules, with a prevalence of electrostatic interactions. The adsorption of acid yellow 42
onto_anthracite is a spontaneous (A«sG° = -11.68 kI mol™) and endothermic (AsgsH® =
58.59 'kJ mol™) process, suggesting that the driving force to promote adsorption is the
increase of the degree of freedom in the interface anthracite/solution (AxsS° = 70.26 kJ
mol-Y). The amount of AY immobilized at the surface of anthracite increased with the
temperature rising, evidencing an endothermic process. Cations and anions influence the
adsorption process, not obeying and following Hofmeister series, respectively. lonic charge
lead to increase Zeta potential. Therefore, anthracite highlights as a potential adsorbent
material for azo dyes compared with other natural materials and some activated carbons.
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