
 

Filtered out and gone? – Learning from residues in 
filters! 

The problem: 

Impurities in the polymers used result from time to time to spinning problems 

in the production of man-made fibres. Although filters hold many (preferably 

larger particles), smaller or gel-like impurities find their way through the filter. 

If many particles are retained, this leads in addition to an early pressure 

increase, and the filter has to be changed ahead of schedule. Though the 

polymer is cleaned by the filter, the reason for impurities remains unknown.  

The solution: 

In such cases, the Analytik Service Obernburg uses microscopical methods 

on cross-sections in order to analyse the residues on filters. 

 

Example 1: Light microscopy analysis 

   
 

  

 

 

 

After polishing the cross-section, the filter wires become visible in reflection 

illumination but only poorly the residues (Fig. 1). When using polarized light, 

one sees the inherent colour of the residues. The carbon black is imaged here 

in black. By use of fluorescence, degraded polymer is often detectable which 

is forced through the filter openings if the pressure is sufficient. The colour 

can be correlated with the degree of degradation. 
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Fig. 1: Polished filter sieve cross-section with carbon black particles (black) 
and degraded polymer (fluorescence imaging). 

Reflection illumination Polarization 

Fluorescence (blue) Fluorescence (UV) 



 

Impressum 

Analytik Service Obernburg GmbH 

Industrie Center Obernburg 

63784 Obernburg 

Tel. 06022 - 81-2668 

Fax 06022 - 81-2896 

 

 

 
Geschäftsführer 
Dr.-Ing. Gerald Aengenheyster 
HRB 14087  
Amtsgericht Aschaffenburg 

 

Example 2: Material identification via scanning electron microscopy / EDX 

  
 

  
 

 

 

The identification of the residues is carried out by use of X-ray spectra (EDX) 

in a scanning electron microscope (SEM). This is sufficient for simple resi-

dues such as mineral impurities. If the build-up is more complicated, distribu-

tion images of elements are more appropriate to understand the reasons. In 

the case of Fig. 2, the residues come from the wall of the reaction vessel used 

for synthesizing the polymer. The same vessel, however, had been used to 

produce different polymer types one after the other. Manganese phosphate 

and antimony are catalysts typical of polyester production, whereas titanium 

dioxide is typically used as a white pigment. 

The advantages: 

The method described allows both visualization and identification of residues 

in filters. Thus the reasons of impurities can be analysed, and the related pro-

cesses can be optimized. The impurities are concentrated by filtration. When 

modifying this method, it is also applicable to separate and to analyse solids 

in liquids. 

On top of that, the Analytik Service Obernburg has an extensive know-how in 

other microscopical and spectroscopical methods as well.  

Interested? 
The microscopy group of the 
Analytik Service Obernburg is 
ready to answer your ques-
tions and to help you. 
 
Please contact 
Rainer Ziel 
Tel. +49-6022-81-2645 
Fax +49-6022-81-2896 
or E-Mail 
r.ziel@aso-skz.de 

Fig. 2:  Material contrast (BSE) und distribution images of selected  
  elements. 
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