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Abstract: This study deals with the preparation of adsorbents from a commercial xerogel by chemically
modifying its surface with concentrated mineral acids and alkali metal chlorides, their physicochemical
characterization, and their use as adsorbents for gallic acid in aqueous solution. Although there are
publications on the use of carbon xerogels as adsorbents, we propose and study simple modifications
that can change their chemical properties and, therefore, their performance as adsorbents. The adsorbate
of choice is gallic acid and, to our knowledge, there is no history of its adsorption with carbon xerogels.
The prepared adsorbents have a high specific surface area (347–563 m2 g−1), better pore development
for samples treated with alkali metal chlorides than with mineral acids, and are more acidic than the
initial xerogel (p.z.c range 2.49–6.87 vs. 7.20). The adsorption equilibrium is reached in <16 h with
a kinetic constant between 0.018 and 0.035 h−1 for the pseudo-second-order model. The adsorption
capacity, according to the Langmuir model, reaches 62.89 to 83.33 mg g−1. The adsorption properties of
the commercial xerogel improved over a wide range of pH values and temperatures. The experimental
results indicate that the adsorption process is thermodynamically favored.

Keywords: carbon xerogel; water remediation; adsorption; gallic acid

1. Introduction

Gallic acid (3,4,5-trihydroxybenzoic acid, GA) is a molecule of interest in the pharma-
ceutical industry as a component of various therapeutic agents (antioxidants, anticancer,
antiviral, andmore) and as a preservative in food technology [1]. Moreover, GA is one of the
main phytic substances present in the environment and can be considered a component of
natural organic matter, which originates from the decomposition of plant biomass [2]. This
pollutant is slightly toxic at low concentrations, and its accumulation in the environment
should be avoided [3], especially in waters with very low biodegradability [4]. Various
technologies have been used for water purification. These treatment technologies include
biological methods, coagulation, nanofiltration, and adsorption. Among these techniques,
adsorption is the most widely used method to remove contaminants from water with high
efficiency and simple operating conditions [1,2,5–7].

Activated carbons [8,9] and carbon blacks [10,11] are carbon materials traditionally
used in adsorption and catalysis. One of the drawbacks of activated carbons is that
they are essentially microporous materials, advantageous for adsorption, which occurs
mainly in the micropores. In contrast, mesoporous materials would benefit catalysis
by minimizing diffusion limitations and catalyst deactivation [12,13]. In recent decades,
a new carbonaceous material has been developed with exciting properties for catalytic
applications and can also be used as an adsorbent.

Carbon gels (CGs) are synthetic porous carbon materials that have received attention
recently due to their great potential and versatility. CGs are obtained after carbonizing
organic gels prepared by polycondensation of resorcinol and formaldehyde using acid or
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