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Abstract

Several industrial effluents are acid and contain numerous chemical ions like fluorides and some heavy metals
(Cd, Pb, etc.). These solutions are harmful to the receiving medium according to the Tunisian norm N.T.106 002. In
this work, we examined the interaction between an industrial effluent and a hydrous medium. This interaction is
predominantly an acid—base reaction type; this is due to the acid character of the industrial effluent and the slightly
basic character of the natural solution (groundwater and seawater). We have, in particular, studied the concentration
evolution of two elements (Cd*" and F-) according to the pH in the range of 2.5-6. Especially, we highlight the
formation of a solid precipitate during this interaction. The chemical analysis followed by the X-ray diffraction
showed that the precipitated solid phase was CaF,. Two advantages of the formed precipitate are to be mentioned,
firstly it contributes to the decrease of F-rate and secondly to the retention of part of Cd*" initially existing in the
industrial effluent. The optimal experimental conditions of decreasing these two ions have been determined for
each of the studied waters. We established in particular that the formed solid phase may constitute a barrier against
the diffusion of Cd** in the hydrous medium.
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1. Introduction harmful to the natural environment. This study is
related to a real case of a strongly acid solution
containing many chemical substances as fluorides
and different heavy metals such as cadmium. This
type of solution is harmful in the receiving medium
according to Tunisian standard NT106.002.

The industrial liquid wastes are solutions of
complex chemical compositions and particularly
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The purpose of this work is to study the inter-
actions of an industrial effluent with ground- and
seawater. They are acid—basic reactions, taking
into account the acid character of the industrial
effluent and the slightly basic character of the
examined natural solutions.

The evolution of three parameters, pH and F~
and that in Cd*" concentrations, is studied. This
option is dictated by the particular harmfulness
of these three factors to the natural environment.
As a result, the formation of a solid precipitate
following the reaction between the industrial efflu-
ent and the studied waters was highlighted. The
formation of this precipitate is double-advanta-
geous — it contributes to the F~ decrease and to
the partial retention of the Cd** ion.

Finally we deduced that this interaction might
be favourable for the environment considering that
the formed solid phase would constitute a barrier
against the diffusion of Cd** in the natural environ-
ment.

2. Experimental
2.1. Methodology
Taking into account the marked acidity of the

Table 1
Chemical composition of reagents in gL

industrial effluent and the diversity of ions which

it contains (Table 1), we decided to study its neut-

ralization, firstly using soda (0.5 N) and thereafter

the retained natural solutions: the groundwater

(pH = 7.981) and seawater (pH = 8.078).
The tests carried out allowed the following

actions:

 to follow the pH evolution of the medium ac-
cording to the added reagent quantity,

* to carry out a conductimetric follow-up of the
mixture during neutralization,

* to study the distribution of cadmium and fluo-
ride between the liquid and solid phases,

* to carry out matter balances,

» to characterize the solid phase which preci-
pitates.

2.2. Physico-chemical methods of characteriza-
tion

The sulfate ions were determined by the gravi-
metric method. Calcium and magnesium were
determined by complexometry with EDTA. The
potentiometric method was used to determine
chlorides; the used potentiometer was TITRINO
DMS 716 of Metrohm. The ionometry was used
to determine the fluoride ions; the ionometer used

Flement Industrial effluent Groundwater Seawaters
pH 2.640 7.981 8.078
Conductivity, ms 15.170 10.300 56.500
Density 1.018 1.006 1.026
Residues dry 19.981 6.260 41.805
cr 0.834 2.115 20.960
F 1.840 0.004 0.002
Nors 3.723 3.066 2.822
PO} 3.310 0.148 0.037
K" 0.147 0.108 0.472
Na" 3.033 2.530 —
Ca*' 1.643 0.685 0.601
Cd*', mgL'* 0.67 0.210 0.270
Mg** 0.511 0.382 1.398

*direct analysis without standard addition method



Download English Version:

https://daneshyari.com/en/article/628415

Download Persian Version:

https://daneshyari.com/article/628415

Daneshyari.com


https://daneshyari.com/en/article/628415
https://daneshyari.com/article/628415
https://daneshyari.com

