Accepted Manuscript

et

Design of a methodology to monitor the organic matter in industrial $?e/|5r,88£r(5eg$a8!
ceramic wastewaters and sewages INNOVATION

Maria F. Gazulla, Maria J. Ventura, Marta Rodrigo, Ménica Orduiia,
Cristina Andreu

PII: S$2352-1864(18)30135-4
DOI: https://doi.org/10.1016/j.eti.2018.09.003
Reference: ETI 272

To appear in:  Environmental Technology & Innovation

Received date: 22 March 2018
Revised date: 17 September 2018
Accepted date: 19 September 2018

Please cite this article as: Gazulla MLF,, et al., Design of a methodology to monitor the organic

matter in industrial ceramic wastewaters and sewages. Environmental Technology & Innovation
(2018), https://doi.org/10.1016/j.eti.2018.09.003

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.eti.2018.09.003

DESIGN OF AMETHODOLOGY TO MONITOR THE
ORGANIC MATTER IN INDUSTRIAL CERAMIC
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Abstract

A rapid, simple, and accurate methodology for the cc. ‘rol of lae organic matter present in
the industrial ceramic wastewaters and sewages reused in u.> ceramic industry was designed
by studying the relationship between COD value .~d the carbon at 490°C content. The
presence of organic matter in wastewater and sc . ages used in the ceramic industry is
undesirable as it can result in the appearance of *1~~-  re in the final product when these
waters and sewages are reused in the spray-di, ng process. That is the reason why the
organic matter content present in the wall ap * “~or tilc compositions is an important variable
to be considered. The actual method for the « ~tr /mination of organic matter implies a prior
treatment of the sample, which make it ti .~-coi uming to be used as a control method. The
setting up of the methodology has been udc.*aken by studying the relationship between
carbon at 490°C (organic matter) and £ -> 7 ~n." by modifying the current COD test to make it
faster (reducing the digestion time) a.” more environmentally friendly (eliminating
hazardous chemicals from the determination process).
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1 Introduction

In the ceramic process, che pre, ration of wall and floor tile compositions destined to
pressing can be done e'.he: “v wet or dry processing. In the “wet process”, clays and other
raw materials are mi¥~7 with water and milled in order to achieve an appropriate particle
size distribution for ‘.eir ,ubsequent spray-drying process.

If organic matter s con. ined in these tile compositions, dark zones, known as black core,
can appear in thr intr.ior of the fired ceramic tiles. This phenomenon is related to the organic
carbon concentra.. 1 pr .sent in the compositions used in tile preparation. The occurrence of
black core d..ng the rring process is favored by short firing cycles or the production of
large piece: whos: compactation is increased and whose diffusion coefficient is,
consequently, ecrased.

Black ¢ re is u desirable as it can produce a reduction in mechanical strength, swelling of
the firec ware pyroplastic deformations, color changes in the body and/or the glaze, etc.
The “~+e it 1s necessary to find a way of elimination or prevention. That is the reason why,
apart “rc .n controlling process variables such as temperature, firing cycle, apparent density,
etc., the organic carbon content present in the wall and floor tile compositions is an
important variable to be considered (Gazulla et al., 2002; Negre, 1989).

Wall and floor tile composition preparation by spray-drying involves the use of water.
Growing water demands for industrial use and stricter pollution control regulations have led
to a constant rise in industrial water supply and effluent treatment costs. This led to consider
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