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Synthesis of UiO-66 based on benzoic acid and chloroform with highly efficient
adsorption of Congo red dye
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ABSTRACT

In this study, a perfect UiO-66 was synthesized by adding benzoic acid in the precursor solution and
activating it with chloroform after synthesis. The crystal morphology and material properties of the
synthesized materials were investigated by X-ray powder diffraction, Fourier-transform infrared
spectroscopy, scanning electron microscopy, N, adsorption—-desorption analysis, zeta potential, and
thermogravimetric analyses. A typical anionic organic dye, Congo red (CR), was used as the target
contaminant to examine the adsorption properties of a series of UiO-66. The acid-promoted and acti-
vated UiO-66 had a more regular octahedral structure, high-surface area of 905-1,230 m?/g, and more
positive zeta potential (hydrogen ion), which might explained the greatly enhanced adsorption of CR
dye. The effect of several influential parameters such as adsorbent dosage, solution pH, initial dye con-
centration, temperature, and contact time was well studied and optimized by using batch adsorption
study. Moreover, mechanisms with kinetic, isotherm, and thermodynamics were researched in detail.
The acid-promoted and activated UiO-66 could be regenerated by a simple N, N-dimethylformamide
-washing method and exhibited stable and high reusability over five cycles. Overall, the acid-promoted
and activated UiO-66 was an excellent candidate for wastewater treatment due to a simple synthesis
procedure, high efficiency, reusability, and stability in the aqueous phase.
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