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Thermal and XRD analyses in characterization of bentonite
modified with different amounts of surfactant

Aleksandra Dakovi¢!, Milena Obradovi¢', Marija Markovi¢', Danijela Smiljani¢',
Milica Spasojevi¢'

!Institute for Technology of Nuclear and Other Mineral Raw Materials, Belgrade, Serbia

Abstract

Organobentonites are usually synthesized by intercalating various long chain
organic cations (surfactants) into the interlayer space of bentonite by ion exchange
with naturally occurring exchangeable cations. Presence of surfactants in the
interlamellar space of bentonite changes its surface properties from hydrophilic to
hydrophobic [1].

In this study, results on characterization of organobentonites obtained by treatment
of Ca/Na bentonite with different amounts of surfactant — octadecyldimethylbenzyl
ammonium chloride — ODMBA (10, 20, 30, 50 and 100 % of cation exchange
capacity of Ca/Na bentonite) are presented. Organobentonites are denoted as OB-
10, OB-20, OB-30, OB-50 and OB-100 [2]. Characterization of organobentonites
were done by XRD [2] and thermal (DTA/TG) analyses. DTA curves as well as the
data for mass loss from TG curves of Ca/Na bentonite and organobentonites are
presented in the graphical abstract. DTA/TG analysis can be used to differentiate
peaks associated with weight loss and those associated with phase transition and is
widely used in the study of thermal reactions of the natural clay minerals (e.g.
Ca/Na bentonite). These reactions include dehydration, dehydroxylation as well as
transformation of the clay to a meta-phase and recrystallization of the meta-phase
into a crystalline phase. The first two reactions are endothermic whereas the
recrystallization of the meta-phase is exothermic [3]. In the DTA curves of the
organobentonites, additional intensive exothermic peaks at temperatures >300°C
were observed representing oxidation of the organic matter present in the interlayer
space of clay. The relative intensity of these exothermic peaks increase with
increasing amounts of ODMBA in organobentonite. From mass loss, it can be seen
that when organic cations are present in the interllamelar space of clay, mass loss in
the first temperature region is lower confirming that treatment of Ca/Na bentonite
with ODMBA ions increase hydrophobicity of the clay surface.
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Graphical abstract:
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DTA curves: 1) Ca/Na bentonite; 2) OB-10; 3) OB-20; 4) OB-30; 5) OB-50 and 6)
OB-100

Mass loss for investigated samples in different temperature regions
Mass loss, %
20°C-200°C  200°C-460° 460°-800°C  20°C-1000°C

Ca/Na-Mont 11.40 1.50 4.72 17712
OB-10 9.82 3.33 6.82 19.89 1
0B-20 8.74 4.05 8.02 20.98 |
OB-30 6.69 6.42 10.49 24.18 '
OB-50 4.03 9.52 14.65 28.50 ‘
OB-100 225 18.39 16.65 3753
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