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Abstract

The organophilic clays can be synthesized by the addition of quaternary
ammonium salts in aqueous dispersions of sodium smectite clays, which are highly
hydrophobic. The objective was to prepare and characterize an organophilic clay used in
the adsorption of organic solvents. Preparation of organophilic clay was made up from
the Brasgel PA clay in nature and the quaternary ammonium salt. The materials were
characterized by X-ray diffraction and Foster’s swelling. The results obtained by the X-
ray diffraction technique of confirmed the acquisition of organophilic clay Brasgel and
the Foster’s swelling showed the hydrophobic characteristic.

Introduction

Currently, the clays show increasing use in countless applications such as
fertilizers, catalysts, foundry sand, refractory bricks, absorbents, paints, filtering agents,
fillers for polymers and elastomers and paper. This is due to the variety of clay available
and as well to the amazing properties of these materials, such as swelling, adsorption,
colloidal and rheological properties, plasticity, etc.. However, several of these
applications are only possible after surface modification of clays. The surface
modification of clays is an area that has received much attention because it allows to
expand the horizons of application of clay, creating new materials and new applications.
The main focus of modification of clays has been directed to materials science, whose
goal is to obtain organoclays for use in polymer nanocomposites [1].

Although not apparent, clays are made up of tiny crystals lamellar that form grains
less than 0.1 mm. With the addition of water and agitation the grains can be broken
resulting in colloidal dispersions. In the determination of its chemical elements appear
as silica (SiO2) and alumina (Al2O3), and iron oxide (Fe2O3), magnesium (MgO),
calcium (CaO), sodium (Na2O), potassium (K2O) and other, as amounts of water
content [2].

The organoclays are obtained from the addition of quaternary ammonium salts
(with at least 12 or more carbon atoms in its chain) in aqueous dispersions of sodium
smectite clays. They have a large number of applications in various fields of
technology, widely used in adsorption and retention of hazardous industrial waste and
solid contaminants, the removal of several organic contaminants and treatment of
contaminated water [3].

The organophilic clays are clays that contain organic molecules interspersed
between the structural layers. Research intercalation of organic molecules in clay began
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in the 1920s, after the introduction of diffraction of X-rays. Intercalation of organic
species in smectites is a way to construct inorganic-organic set with unique
microstructures [1].

Because of the exchangeable cations in the interlamellar spaces and on the surface
of bentonite are not part of the internal structure, they can be replaced by organic
cations, called organic surfactants, the most common are the quaternary ammonium
salts. These salts are responsible for the transformation of smectite clays to
organophilic. The salts used for modification have one or two groups of long
hydrocarbon chains linked directly to a nitrogen atom which is part cation of the
molecule. By adding these salts to aqueous dispersions of smectite clays, these organic
cations substitute for sodium ions that are easily interchangeable, thus, the quaternary
ammonium cations with long hydrocarbon chains free settle between the layers of clay,
making it the organophilic [3].

The objective was to prepare and characterize an organophilic clay used in the
adsorption of organic solvents.

Materials and methods

This work was done preparing the organoclay Brasgel and characterization of the
untreated clay and organoclay.

The sample of clay Brasgel without treatment, particle size 200 mesh was added
under mechanical agitation in a vessel containing water to produce a concentration of
4% by weight of clay, was added after the quaternary ammonium salt (Praepagen HY)
to 25% in the proportion of 100meq/100g of dry clay. After 20 minutes the dispersion
was filtered, washed and subjected to kiln drying.

Fig. 1 shows the schematic diagram on the preparation of organoclay Brasgel.

Fig. 1 - Schematic diagram of the preparation of organoclays
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The composites were characterized by X-rays Diffraction (XDR) and Foster’s
swelling.

In the analysis of (XDR) method was used to scan, which is the incidence of X-
rays on a sample in powder form, packaged on a pedestal. The device is used on a
Philips X’PERT MPD radiation K of copper, voltage 40KV, 40mA current, step size
0,020 2 and time-step of 1,000s.

The Foster’s swelling is used to verify the affinity of the quaternary salt with
organic molecules of the solvents. This test consisted to add, slowly, 1.0g of Brasgel
organophilic clay in 50ml of solvent contained in a 100mL glass graduate, after 24
hours resting, the occupied volume by the clay was measured, then shook up the
contents of the graduate for 5 minutes, and after 24 hours the occupied volume was
measured. The organic solvents used were toluene, p-xylene, gasoline and diesel.

In Fig. 2 is a photograph of the test done with two solvents.

Fig. 2 - Foster Swelling Test with solvents Gasoline and Diesel

Results

The X-ray diffractograms of organophilic without treatment Brasgel clays are
shown in Fig. 3. Through the figure it can be concluded that in nature clay when is
treated with the quaternary ammonium salt (Praepagen HY) changes occur in the same
basal spacing, there is a significant increase in basal distance (d001) from 13.69 Å to
19.16 Å. This result confirms the hypothesis that the praepagen salt was intercalated in
the lamellar spaces of the Brasgel clay without treatment obtaining the organophilic
clay.

Seventh International Latin American Conference on Powder Technology, November 08-10, Atibaia, SP, Brazil

1272

1272



Fig. 3 - Diffractograms of the Brasgel organophilic clay and in nature

The results for the Foster’s swelling are shown in Fig. 4, the references used in the
data analysis are shown in Table 1.

Table 1 - References to the Foster swelling test

Swelling Zone
No Swelling ≤ 2mL/g

Low 3 – 5 mL/g
Average 6 – 8 mL/g

High > 8mL/g
Fount: [4]

It can be observed that in the presence of toluene to obtain a swelling on average,
diesel got a low swelling, and gasoline a high swelling, with and without stirring, the p-
xylene ranged from low to medium swelling. Overall, the results of swelling with
agitation showed higher results than the swelling without agitation. The results of the
swelling of the organoclay Brasgel illustrate the hydrophobicity of the organoclay
synthesized, because it is dispersed and swelled in organic compounds.

Fig. 4 - The Foster´s Swelling test of the Brasgel organophilic clay
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Conclusions

The results obtained from the diffraction of X-rays, allowed to verify the
efficiency of the clay organophilization Brasgel. The results of Foster's swelling clearly
showed the hydrophobic character of organoclay Brasgel.
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