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Precious metal supported catalysts are used in refining and chemical processes to convert crude oil into 

petrochemicals, gasoline, diesel, and lubricants.  Multiple manufacturing methods and materials are used 

in the production of precious metal containing catalysts.  Incipient wetness impregnation is one method 

for depositing metals onto a catalyst substrate.  Catalyst substrates are often oxides such as alumina and 

silica.  The total metal concentration along with the distribution of the metals throughout the catalyst 

pellet can impact the activity and selectivity of a given catalyst.  While bulk analytical methods such as 

ICP or XRF are routinely used, they lack the ability to provide information on the elemental spatial 

distribution within individual pellets.  In this study, we characterized various catalyst preparations using 

the JEOL JXA-8530F Field Emission Electron Probe Microanalyzer (FE-EPMA).  The FE-EPMA is 

equipped with a field emission column that allows for high spatial resolution while using high beam 

currents.  With an accelerating voltage of 10 keV, a probe diameter of 100 nm can be achieved at 100 

nA [1].  This study will utilize the five Wavelength Dispersive Spectrometry (WDS) detectors which 

together span the periodic table from Be –U with high sensitivity.  Low detection limits make WDS 

mapping with reasonable counting times a reality.   

Model catalysts prepared by incipient wetness impregnation were used to study the distribution of the 

precious metals in the pellets by varying bulk metal concentration, precious metal salt, and the substrate 

[2].  Supports studied include alumina, silica, titania, and zirconia.  The samples were mounted in epoxy 

and polished to a cross section to provide flat surfaces for the analysis.  Multiple pellets from each batch 

were analyzed to obtain representative sampling. WDS map results provide insight as to the effect of the 

different preparation parameters.  For example, Figures 1 and 2 display elemental distributions of Pt and 

Na, respectively, on the same catalyst pellet.  In this case, the sodium inversely correlates with platinum 

on the edges.  Figure 3 displays the Na, Si, and Pt concentrations of a line profile drawn across the 

pellet.  Figure 4 displays the Pt/Si ratio of that same line profile.  Future comparisons of catalysts from 

different preparations will identify conditions contributing to reproducible and desired precious metal 

distributions [3]. 
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Figure 1.  WDS elemental map (wt%) for Pt on 

a single catalyst pellet.  The target concentration 

was 0.5 wt% Pt on a silica substrate made from 

a Pt hydroxide solution. 

 Figure 2.  WDS elemental maps (wt%) for Na 

on the same catalyst pellet as Figure 1. 

 

 

     

Figure 3.   The elemental wt% profiles across 

the catalyst pellet in Figures 1 and 2 for Na, Pt, 

and Si. 

 

Figure 4.   The Pt/Si wt% ratio across the same 

catalyst pellet. 

 

 


