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Introduction 

The physicochemical properties of clay minerals and their abundance associated with their 
relatively low cost justify the numerous traditional uses in ceramics, paper, paint, plastics, 
drilling fluids, chemical carriers, liquid barriers, decolorization, and even other more advanced 
applications such as adsorption and catalysis. Hence, improvement of mining and processing 
techniques will lead to further growth of traditional applications and to development of 
innovative products involving clay minerals. In this sense, the present paper introduces some 
Moroccan clay as raw materials for extrusion of honeycomb monoliths disposing of an 
adequate combination of physicochemical and mechanical properties. This shape have the 
advantage of presenting low pressure drop that allows working with high flow rates, which is 
more suitable for environmental applications as adsorbent material and/or catalyst support. The 
extrusion process requires pastes of adequate plasticity in order to permit immediate 
conformation in a rigid monolithic structure. This is sometimes a tedious task requiring great 
effort, particularly, when new material is used. In this study, we use an extrusion technique 
based on extension of procedures usually employed to extrude ceramics [1]. Of interest the easy 
extrusion achieved without the use of any binders and additives which represents a significant 
cost reduction in terms of the used chemicals as well as the thermal treatment energy required 
for its elimination [2]. The potential use of the resulting monoliths was evaluated by studying the 
adsorptive behaviour under dynamical conditions [3] as well as oxidation catalyst[4]. Air 
pollutants such as Carbon monoxide (CO) and volatile organic compounds (VOCs) have been 



widely recognized as major source of air pollution due to their high potential toxicity, as well 
as their role in the formation of photochemical smog and destruction of ozone layer. Catalytic 
oxidation method has been proved to be both costly and environmentally advantageous for the 
destruction of VOCs encountered in various kinds of industrial gaseous effluents. The key to 
this process is a highly efficient catalyst that could prompt the complete oxidation of VOCs at 
rather low cost. Hence, the present study could be a starting point for further development of an 
innovative application in efficient and economical environmental engineering control 
technologies with a final objective of contributing to local sustainable development 

Experimental 

 

 

Fig. 1 Key steps of  the process of honeycomb clay monoliths extrusion 

 



Results 

 
Table 1 Main characteristics of the clay honeycomb monolith  

 
 

* CPSI: stands for Cells Per Square Inch.  

 

 

 
 



 

Fig. 5 Light-off curves obtained for the catalytic oxidation over the clay monolith of (a) CO 
and saturated VOCs, (b) unsaturated VOCs, (c) oxygenated VOCs and (d) aromatic VOCs.  

 The unique chemical composition and textural properties of the clay monolith helps to 
achieve complete conversion of  all of the tested  air pollutants. 

 The reactivity sequence was found to be as follows: ketone > alcohol > ether > CO > 
alkyne > aromatic > alkene > chlorinated aromatic > alkane. 

 Structural dissimilarities between the organic molecules, such as unsaturation and 
nature/degree of substitution, were found to have significant influence on their 
reactivity 

Conclusion 

Low-cost and easily extruded clay honeycomb monolith was used as a promising catalytic 
material for air pollution abatement. 

The results demonstrate that complete oxidation of various hazardous air pollutants can be 
achieved over the clay monolith. 

The remarkable catalytic performance of the clay monolith benefits from both its chemical 
composition and textural properties. 

The obtained results are promising towards the applicability of this clay monolith as an 
efficient and economical catalyst for the elimination of air pollutants. 
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