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Porous Ceramics

PROBLEM
Ceramic membrane filters with pore sizes down to a few nanometres must be investigated in cross-section with re-
gard to the structure of the pores. The smallest pores are of special interest. 
In most cases, conventional grinding methods cannot be used for such problems, as the pore structure would be dis-
torted. This applies in particular to the pores in the nanometre range. They will be blurred by the grinding, with the 
result that they will no longer be recognizable in the microscope. On the other hand, the SEM investigation of this 
material is extremely difficult, as the structures in which we are interested lie at the limits of the resolution, and, as 
an insulator, the ceramic also limits the resolution.
With the use of slope cutting, a cross-section through the complete layer structure can be produced, which is then 
be examined in the scanning electron microscope.
 
PREPARATION CONDITIONS: MECHANICAL PRE-PREPARATION
Grinding the cross section to achieve a flat surface and a 90° angle between surface and cross sectional surface.

Ion milling
Sample holder:   45°-sloped cutting holder
Acceleration voltage:  7 kV
Milling time:   180 - 220 min
Sample movement:  Oscillation (60°)

RESULTS
Using ion beam slope cutting, clean cuts through the complete structure of the membrane filter were successfully 
produced. The layer structure with the different pore sizes is clearly recognizable. The pore structure was not dis-
torted due to the ion beam incidence, being parallel to the slope. Even pores of a few nanometres can be resolved in 
the scanning electron microscope.

SEM images of a 45°-angled cut into a ceramic membrane filter
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Slope cut through the layer structure of a ceramic membrane filter with very small pores (M. Man-
gler, TU Bergakademie Freiberg, Institute for Ceramic Materials)
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values to live up to this tradition: Pioneering, High-end Quality, Team 
Spirit, Dedication to Science, and Continuous Improvement. For us, 
living up to these values means: Living up to Life.

LIFE SCIENCE DIVISION - NANO TECHNOLOGY LNT
The Leica Microsystems Nano Technology  Division’s focus is to 
provide the most compehensive product portfolio for the preparation 
of biological, medical and industrial samples for investigation in the 
Electron and Light Microscope.  Excellent Sample Preparation is a 
prerequisite for perfect microscopy. Your image starts here!
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