Exploration of dye adsorption using nanoporous Zn(II) coordination polymers
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Abstract 
Statement of the Problem: Dyes are used extensively as colorants in the manufacturing process of textiles, leather, paper, food, cosmetics, printing, plastics and pharmaceuticals [1]. The occurrence of dyes in the environment may lead to serious ecological and health problems [2]. There are many methods to remove dyes and, among these, adsorption is considered to be one of the best due to its high effectiveness, efficiency, simple design and low cost [3]. Coordination polymers (CPs) that have tunable chemical and physical properties excel at dye adsorption and capacities greatly exceed those of conventional adsorbent materials such as activated carbons and zeolites [3]. Although numerous CPs have been explored for dye removal from solution, to date there has been no systematic study concentrating on the effect of the dye charge and size [4-5].

[bookmark: _GoBack]Methodology & Theoretical Orientation: In this work, neutral zinc-based CPs have been synthesized and structurally characterized. Moreover, the adsorption of Methylene blue (MB) and Eriochrome Black T (EBT) was studied, with the dyes selected to represent different sizes and charges. 

Findings: Complexes [Zn(μ-mpda)(µ-mbix)]n (1) and {[Zn(μ-mpda)(µ-mbix)]·2H2O}n (2), mpda=1,3-phenylenediacetate and mbix=1,3-bis(imidazol-1-ylmethyl)benzene), were found to form interpenetrated three-dimensional and two-dimensional coordination networks, respectively (Fig.1). When MB was used in the adsorption experiments carried out with the batch system, there was no removal of the dye from solution after 3 h but efficient removal was observed with EBT. The results indicated that the removal efficiency of EBT reached about 91% after 3 h for 2.

Conclusion & Significance: Two new coordination polymers have been successfully synthesized under solvothermal conditions by reaction of H2mpda, mbix and a Zn(II) salt. Different reaction temperatures were found to trigger different assembly processes, and the two neutral CPs, 1 and 2, differed from each other in the coordination environment and framework, exhibiting distinct adsorption behaviors toward MB and EBT. The pore dimensions and pore volume were lower in 1 due to interpenetration, and this showed poorer dye uptake. In contrast, 2 is a potent candidate for dye removal, and it is selective for EBT over MB.  
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Figure 1. (a) View of the 3D framework in 1 and (b) the 2D framework in 2
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