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1. INTRODUCTION

Previous stud ies conducted by the Insti tuto de Tecnologfa Cerarnica'" " ~I ha ve
demonstrated the feasib ility of reu sing the ar ising industrial w astew ater as a raw
material in th e same production process, while showing that the controlled application of
these recycling systems d id no t produce an y significant changes in process variables or
final product quality.

This solut ion has fou nd w idespread implement ation in recent years in the Spanish
ceramic tile industry and has allo wed wa stewater eitluents and w ater consumption to be
sign ifican tly reduced .

In these recycling sy stems, w as tewater is assu med to be eliminated by ev aporation
in the spray d ryer, while the sus pen ded or dissolved materials present, especially the
bo ron compounds, are assumed to become incorporated in the finished product.

A previous stud y!" addressed the possib le envi ronmental impact of this measure in
the body preparation stage. The objecti ve of the present work was therefore to d raw u p
overall boron balances in glazed tile manufacturing processes w ith total wastewater reu se.
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These balances were prepared by taking into account all the material streams
(solids, liqu ids and gases), especially focusing on the gas streams.

2. EXPERIMENTAL

The stu dy was carried out in a single-fire, glazed w all tile manufacturing facility, at
which wastewater, sludge and un fired scrap are reused in the same production process
by incorporation in the bod y compositi on .

Sampling was performed during two weeks of normal production . The
expe rimental values were obtained as follows:

In the gas streams, the boron foun d in the gas phase and in the solid phase was
ana lysed, taking samples from represen tative gases. The samples of particulates
from the exhaus t gases were obtained by isok ine tically collecting samples of
suspended particles!",

Boron analysis in the liquid samples was carr ied out by the azo me th ine-H
color ime tric method!". Th is was done potentiometrically in the solid samples after
previou sly preparing an alka line fusion followed by acid digestion .

Using the va lues obtained in the different che mical analyses and drawing up a
material bala nce of the process allowed comp uti ng the mass flow s of the boron
compou nd s in all the streams.

The values of the mass flows have been expressed as milligrams boron /kg
processed tile bod y raw material.

Table 1 details the experim entally and computationally determined resulting boron
mass flows, based on the above calcul ation.

Stream B (mg I kg bod)")

Waste reused in body preparation 225
(wastewater -t- sludges + glaze rests + unfired scrap)

Spray-dried powder and unglazed green bodies 224.7

Gas emissions in the spray dryer 0.3

Glaze raw materials 740

Unfired glazed bodies 739.7

Fired glazed bodies 739.1

Spray drye r emissions 0.6

Table 1. Boron mafo~ flows i ll tllt' d~ffcrl:' '' t streams.
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3. CONCLUS IONS

98

- In the most significan t gas emission s - invol ving sp ray dryers and tile kilns - a
tota l mass flow of boron compounds was determined of around 0.1% of the to ta l
boron com pound feed into the p rocess.

- The results show th at in th is process most of the boron compound s are
incorporated in th e finishe d prod uct, an d are immob ilised there.

From an econo m ic an d environmental point of view, the im plementation of a
recycling system, in which the ari sing was tewate r and unfired waste in glazed
ceramic tile manufacture are reused in the same product ion process, represents
the best available technology for treating these w aste streams.
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