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You will all be aware that each standard or reference material purchased is usually accompanied by comprehensive 
analysis guidelines that includes ‘Sample Preparation and Analysis’.  These frequently recommend that one perform 
three consecutive runs to look for erroneous data such as agglomerates and air bubbles and if necessary make 
further measurements or prepare another sample. But how do you know that the reproducible data displayed on 
the computer screen and the statistics quoted, usually to at least three decimal places, is correct. 

Here is very common example on why one should not always believe what the particle sizing system tells you. This 
is not a fault with any particular manufacturer or model of equipment, as it can occur in any system that has a 
pump to circulate particles through the measuring zone. 

This example refers to a typical latex reference 
material with a certified mean of approximately 
0.3 microns.  However the user may not be 
aware that a surfactant has been added to 
ensure the latex spheres do not stick to each 
other. 

If one is unfamiliar with this type of sample and 
just uses their ‘normal equipment operating 
conditions’ that includes for example, high 
pumping speed, then it is likely that the following 
reproducible distribution would be obtained. 

One may then think, great!, I’ve got three 
reasonably reproducible data sets with no bumps 
or tails on the distribution usually associated with 
agglomeration  or flocculation therefore it must 
be correct, shouldn’t it? 

Well, not quite!   

There are several checks that should one should do before accepting any result the system gives.  These include 
equipment checks to ensure one has a clean system (Blank) with no particles remaining from a previous analysis 
and view the scattering pattern during the analysis to ensure that it looks ‘normal’ for the material being tested.  

Always look at the sample you’ve prepared before doing the analysis. Is it a cloudy liquid such as Milk, a gritty 
powder like Sand, or something in-between?  If you have a microscope then a quick visual examination will tell you 
what the ‘approximate’ size is. A very simple check for sub-micron particles in suspension is to shake the bottle and 
allow to stand for a few minutes.  If there’s no change in the appearance then it’s sub-micron.  If there’s sediment 
at the bottom then it’s likely to be tens or even hundreds of microns in size. 

 

 



The truth, the whole truth, and nothing like the truth! …Or… Do not believe everything a computer tells you!  
– Brocklehurst, Whitehouse Scientific Ltd 

 

In this particular example the sample’s like milk and doesn’t settle, therefore one can assume it’s most likely to be 
sub-micron. But why have we got particles as large as 150 microns in size?  

The answer……you’re measuring air bubbles that have been formed from the action of the circulation pump on the 
surfactant.  A similar effect can be observed by adding one drop of washing-up liquid to a bottle of water and 
shaking for a few seconds. Essentially you’re analysing a relatively small number of air bubbles whose total volume 
is large in comparison to the enormous number of latex particles whose total volume is significantly less.   

If you suspect a material should be sub-micron and not hundreds of microns, then simply turn down the pumping 
speed and repeat another 3 measurements…..and watch what happens to the distribution! 

 

After the first measurement, some of the air has 
disappeared from the system and the sub-micron 
peak has started to appear. The volume of sub-
micron material present compared to the volume of 
air bubbles has increased and is now within the 
sensitivity region of the technique. 

 

 

 

After the second measurement most of the air has 
now gone. 

 

 

 

 

 

And finally, the third measurement gives a well-
defined peak that one would expect to see for this 
type of material.  

 

 

 

 

 

To summarise, do not restrict yourself to a series of fixed parameters. Use a microscope to see what’s present and, 
if necessary, have the confidence to ‘play’ with the instrument to set it up correctly so that you obtain the correct 
answer.   

Remember you and your organisation could spend a vast amount of time and money modifying a process to 
remove particles that were not there in the first place. 

If in doubt……PLEASE ASK FOR HELP!! 


