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Introduction 

Industrially applied catalysts for decontamination processes are usually formed by supported 

noble metals, and their activities are related to the metal dispersion on the surface of the 

porous support and to the accessibility of the gases to the active phase which is related with its 

porosity. The optimization of these parameters is a goal of industrial catalysis in order to 

improve the activity of the system while taking into account that the cost of the catalyst is 

minimized. In this work the performance in the catalytic combustion of formaldehyde of a 

series of supported Pt catalysts with the same composition and prepared by different methods 

are studied and their behavior are related with their textural properties and the dispersion of 

the active phase. 

 

Experimental  

Three catalysts with the same composition (Pt[0.2]/TiO2[50]-SiMgOx[50]) were prepared in 

conformed shape by using different methods in which the order of the addition of materials 

and the heat treatments are changed. The studied catalysts were denominated respectively: 

“IMP” prepared by conventional Impregnation method, “PGA” with the incorporation of a 

Pore Generating Agent and “ICP” prepared by “Impregnation Carbon Procedure” as described 

previously [1]. 

Catalytic activity measurements were carried out using a tubular reactor that operates in 

integral regime, using total oxidation of a mixture formaldehyde-methanol as a reaction test, 

in the following operating conditions: GHSV=24.000 h
-1

, Linear velocity =0,3 ms
-1

, 

[TOC]0=200 ppm,  part=1-2 mm. 

Electrophoretic migration measurements were made on a Zeta Meter 3.0 using 30 mg of 

suspended sample in 300 mL of a solution 10-3 mol KCl L
-1

, as previously described [2]. 

Between each point pH was adjusted with 0.1 mol L-1 HCl or NaOH to obtain a proper set of 

points that allow optimal determination of the zero point charge (ZPC) of the catalyst, as well 

as the Isoelectric point of support (IEPS) and the supported species (IEPM). The correlation of 

these data permits to obtain the values of the active phase coverage degree, which is related 

with the dispersion of the platinum in the catalyst [3]. 
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Results and discussion 

Figure 1 shows results of catalytic activity obtained with the studied catalysts. It is noted that, 

while all catalysts have the same composition, results differ significantly depending on the 

method of preparation. So, a relationship between the catalytic behavior, with the porosity of 

the sample, which can influence the speed intra-particular diffusion and dispersion of 

platinum in each catalyst, has been established. The determination of the ZPC of the studied 

materials (supports and catalysts) has allowed estimating values of degree of coverage of 

platinum in catalysts, which have presented a good correlation with variations in activity 

measured (1/T50) and the platinum particle sizes observed by TEM y STEM.  

 

 

Figure 1.  

 

Conclusions 

 

Text  

 

Acknowledgements 

 

Text 

 

 

Conclusions 

 

The catalyst prepared with a pore generating agent (PGA) showed higher activity than the 

catalyst prepared by conventional impregnation (IMP) due to diminishing of the internal 

diffusion limitations in the global process. The catalyst prepared by the "ICP" method gave 

rise to the best results given that combines an improvement of the porosity of the material 

with a better dispersion of the active phase. 
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Figure 1. Activity results of the catalysts 
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Figure 2. Relationship between activity and Pt 

dispersion 


