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INTRODUCTION

Organic dye molecules are used ubiquitously in industries, and are
among the contaminants responsible for soil, air, and water

pollution. The removal of organic dyes from wastewater can be
made by physical, biological, and chemical methods, but the
adsorption on solid sorbents is considered an efficient process and
is becoming one of the standard treatments industrially used [1].
The widely used commercial adsorbents (for instance, carbons and
silica-based materials) lack of affinity towards certain dyes or have

low removal efficiency or are not easily regenerable and this is thus Polluted A water bodies [6]. The adverse effects

associated to the needing to study new materials with improved water D of dyes on humans’ health reported

adsorption performance [2]. S are acute toxicity, like skin irritation, Rhodamine B (RhB) is a water- Methylene Blue (MB) is a Crystal Violet (CrV) is a
Different materials, for instance carbons, zeolite, clays, polymers are o mutagenicity and  carcinogenicity. soluble triaryl methane dye, cationic water-soluble azine water-soluble triaryl
used to this purpose, but the class of hybrid organic-inorganic silica I R 1 Moreover, dyes can interfere with belonging to the xanthene dye molecule, containing a methane dye, with a violet-
materials is deserving increasing interest for their peculiar B | photosynthetical processes in water class. RhB is a weak acid (pK, sulphur atom in the structure. blue colour. CrV is a weak
adsorption performances [1]. Among the class of hybrid silicas, Clean E | bodies, reducing the penetration of 4.2) with good solubility (34 g This molecule is very popular acid (pK,; 1.2, pK,, 1.8) with
Swellable Organo-Modified Silicas (SOMS) possess the peculiar water ? light, and increasing the chemical L) in water. At low pH values in biological bacteria tests. MB good solubility (4 g L) in

ability to swell, thus expanding their volume, when in contact with
organic solvents, can be good candidates for the adsorption of dyes
from water, considering that these materials have proven to be
excellent adsorbents for perfluoroalkyl substances (PFAS) and other
species, such as organic chlorinated solvents (tetrachloroethylene)

PROCESS
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DYE MOLECULES

Dye molecules are one class of water
pollutants released by industries, such
as plastics, rubber, paper, cosmetics,
food, leather and, in particular, textile,
to colour their products. The global
annual production of different colored
dyes is estimated to be larger than 70
millions tons and 10% are released in

oxygen demand (COD) up to 2-3 g/L
[5]. Among the different classes of dye
molecules, cationic dyes can be found,
whose major and popular exponents
are Rhodamine B, Methylene Blue and

RhB is a cation, in which the
positive charge is shared by
the two N atoms. At pH > 4.2,
RhB is in its zwitterion form, in
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has high solubility in water of
about 44 g L in water. MB is a
weak acid with pK, value of
3.8. At pH < 3 the indissociated
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water. CrV is a cation, in
which the positive charge is
shared by the 3 N atoms. At
pH < 2, the other N atoms
non-protonated, becomes

Qrm is prevalent, while at pH
>

which the carboxylic group is
%protonated j

[3,4,5]. Crystal Violet [6]. 6 is completely protonated. wotonated.
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