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I. Abstract

The layered materials play an extremely important role in various fields, succeeding in revolutionizing current technology. The panorama of 2D materials has considerably expanded since the publication of the first review paper concerning the potential applications of 2D- Layered Double Hydroxide (LDH) type compounds in 1991 [1], and moreover since 2011 when the synthesis of the first composite based on LDH and graphene oxide (GO) was reported [2].  
This contribution presents aspects related to the development of 2D materials based on lanthanide-modified LDH (Ln-LDH) and their application as catalysts for fine chemical synthesis and oxidative removal of organic dyes from wastewater. The discussion will be focused on the role played by: (i) the synthesis method and operational parameters applied; (ii) the nature of the lanthanide modifier (Lanthanum; Cerium; Samarium; Gadolinium; Dysprosium) and (iii) the GO-addition on the physico-structural properties and the memory effect of the resulted 2D materials as well as their catalytic activities for different base catalyzed organic syntheses such as: cyanoethylation of ethanol/methanol, Knoevenagel and Claisen-Schmidt condensations, selective oxidation of alkenes to epoxides, and the oxidative degradation of indigo carmin (IC) from wastewater. 
Our results showed that the basicity of the investigated solids was well correlated to the electronegativity variation of Ln-modifier and the yield in base-catalyzed reactions. 
Combining Ln-LDH and graphene oxide leads to a new class of layered composites, Ln-LDH-GO, which exhibit properties that exceed those of the parent components in what concerns not only their mechanical and thermal stabilities but also catalytic performances in Knoevenagel condensation and oxidative removal of IC. Moreover, during Knoevenagel condensation reactions, the HT3Ce-xGO composites showed catalytic performances in strong contrast to neat HT3Ce or GO (which were inactive). The catalytic activity increased with GO-content in the final solids, indicating a better compatibility of the reactants to the active sites. 
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II. Image
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