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Superabsorbent Polymers (SAP) – CAMSIZER applications for polymer 
powders 
Instrument: CAMSIZER P4 
 

Extrudates 
 
Superabsorbent polymers (SAP) are granulated polymers with the capacity to absorb liquids up to five hundred times their own weight. SAPs 
are used in sanitary products such as baby diapers, in the packaging industry, e.g. to absorb moisture escaping from fish, vegetables or meat, 
for water storage in agriculture, for technical applications like cable wrapping tape, and even for firefighting. Depending on the application, 
different sized polymer granules are required which makes the control of the particle size an important step in the quality management 
process. 
The particles should neither be too small nor too big: dust particles can be a problem for product packaging, for example, or particularly large 
particles change the “look and feel” of diapers. Furthermore, the absorption rate depends on the surface area of the particles so that finer 
particles generally absorb water faster than large ones. 
.
 
 

 
 

Fig. 1: A sample of superabsorbent polymer (left). These are used wherever larger quantities of liquid need to be bound in a controlled 
manner (right). 

 

Manufacturing of superabsorbent polymers 
 
The production of superabsorbent polymer is illustrated in Fig. 2. 
 

 
Fig. 2: The production process of SAP from monomer solution to finished product.  
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Example 1 – Which technique is most suitable to analyze SAPs?:  
 
The particle size distribution of superabsorbent polymers is in the range of sieve analysis, laser diffraction and Dynamic Image Analysis (DIA), 
a method which is used by the CAMSIZER P4. Figure 3 shows a comparison of results obtained by measuring the same sample with the 
methods mentioned above. The result of sieve analysis is represented by the black curve. The process required 15 min sieving time plus 
another 10 minutes for weighing, calculating and sieve cleaning. The same result is obtained by Dynamic Image Analysis (DIA) with the 
CAMSIZER P4 in less than 3 minutes (red curve).  
DIA measures the length, width and “equivalent circle diameter” of every particle which is captured by the cameras - simultaneously and 
fully automatic. The result of the width measurement perfectly matches the sieve analysis result, not only for the average particle size but 
also for oversize and undersize material (“dust”). 
The result obtained by laser diffraction (LD) is represented by the dark green curve. LD calculates the size distribution of the sample assuming 
that all particles are spherical. SAPs, however, usually consist of irregularly shaped granules so that the laser diffraction results differ 
dramatically from the results of sieve analysis, particularly the percentage of oversized particles around 0.8 mm. DIA shows comparable 
results to LD for the average particle size based on the size definition "equivalent circle diameter"; for particles >0.9 mm the LD curve moves 
closer to the particle length distribution obtained by DIA. 

 
Fig. 3: Comparison of sieve analysis (black *), Laser Diffraction (dark green *) and CAMSIZER P4 (length = blue, smallest diameter= red, 
equivalent circle diameter = green) for the same sample material.  

The shape of the particles influences the different measuring techniques in different ways. The sieving process orientates the particles, so 
that they will pass through the sieve mesh with their smallest diameters, independent of the particle length. The laser diffraction software 
does not recognize particle shape and simply assumes that all particles are spherical. In contrast, the Dynamic Image Analysis can measure 
the particle shape and get results comparable to sieve shakers, depending on the requirement of the operator. Thus, the understanding of 
the particle shape leads to a better size analysis. 
 

Example 2: reproducibility and calibration 
 
Measurements with the CAMSIZER P4 are not only fast, they also offer an excellent reproducibility, even between units in different locations. 
This is due to the high degree of automation and the efficient and precise calibration. The measurements are fully automated, therefore the 
results are independent of the operators. A calibration is carried out within 1 minute thanks to the calibration reticle which is provided with 
each instrument. As there are no moving parts in the optics, calibration on a yearly basis is sufficient. 
 



 

www.microtrac.com © Microtrac MRB 2019 | 3 

 

 
Fig. 4: Two different samples of superabsorbent polymers, each measured 3 times. The reproducibility is excellent, the D50 is identical 
within ±1 μm. Each measurement took about 3 minutes. 

 
Example 3: shape analysis 

 
Recently the particle shape has become another important property of superabsorbent polymers. BASF is launching a new SAP product called 
SAVIVA, advertising the spherical particle shape as an important feature. DIA offers the possibility to analyze and compare the particle shape 
of different samples, for example with respect to the aspect ratio (width to length ratio) of the particles. Round particles have an aspect ratio 
of “1”, meaning length and diameter are identical. The example below shows the aspect ratio against the sample amount for an extruded 
material with an aspect ratio of about 0.5 (red curve), typical superabsorbent particles (blue curve), and almost perfect round particles 
(green). 

 
Fig. 5: Example for the shape analysis with CAMSIZER P4. The diagram shows the aspect ratio versus sample amount for three different 
types of particles. The blue curve shows typical irregular shaped SAP, the green curve is typical for totally spherical particles, and the red 
curve shows extrudates with an aspect ratio of about 0.5. 

 
Summary 

The CAMSIZER P4 is ideal for the measurement of superabsorbent polymers. The results are comparable with the sieve analysis, with 
significantly reduced time and effort. Image evaluation provides a clear, direct and understandable measurementof size and shape (Fig. 6). 
For very fine polymer powders, the CAMSIZER X2 is available. This instument works according to the same measuring principle as 
CAMSIZER P4, but is optimized for fine particles down to 0.8 µm. 
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Fig. 6: Typical CAMSIZER P4 picture showing SAP particles with different shapes and sizes.  

 
 
CAMSIZER P4 - Benefits at a glance 

 

 Analysis time 2-3 minutes 

 Measuring range 20 µm – 30mm   

 Automated analysis 

 Results comparable to sieve analysis 

 High sample throughput  

 Excellent reproducibility 

 Objective, independent of operator 

 Shape analysis 

 Higher infoirmation content than sieving and laser diffraction 

 Low maintenance, robust design 

 Full compliance with 21CFR part 11 
 
 
 
 
For further information please contact us at: 
 
www.microtrac.com 
 


