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A product can be described as high-quality if a test measurement ascertains that the 
desired properties lie within a given tolerance. If the measured values deviate too much, 
the quality is lower.

Many materials, whether natural or artifi cial, occur in dispersed form (material which does 
not form a consistent unity but is divided into elements which can be separated from each 
other, e.g. a pile of sand). The particle sizes and their distribution within a material quantity 
- i.e. the fractions of particles of different sizes – have a crucial infl uence on physical and 
chemical properties.

A few examples of properties which can be infl uenced by the particle size distribution:

 • the strength of concrete

 • the taste of chocolate

 • the dissolution properties of tablets

 • the pourability and solubility of washing powders

 • the surface activity of fi lter materials

These examples clearly show how important it is to know the particle size distribution, 
particularly within the context of quality assurance of bulk goods for production processes. 
If the particle size distribution changes during the production process, the quality of the 
product will change as well.

Some examples taken from everyday life show how closely the particle size distribution is 
linked with product properties:

 •  If the particles of ground fi lter coffee are too coarse, the contained fl avours cannot 
dissolve completely in hot water. This is due to the fact that only the fl avours contained 
in the particle surface are washed out. Thus, the taste of the coffee cannot fully develop. 
Moreover, the water runs too quickly through the spaces between the particles and the 
fi lter. If the coffee is ground too fi ne, too many fl avours, acids and bitter aromas are 
dissolved which impair the taste. Another disadvantage is the blocking of the fi ne-pored 
fi lter paper by ultra-fi ne particles which can even cause overfl owing of the fi lter.

 •  Abrasive papers and grinding pastes need abrasive agents with a very narrow particle 
size distribution. Consequently, the particle sizes should not vary too much. Substantial 
deviations from the required size range may result in uneven surfaces: if the particles are 
too coarse, the paper/paste can leave deep grooves in the treated surface; if the particles 
are too fi ne, the grinding effect is reduced.

 •  Activated carbon fi lters in respiratory masks need a large reaction surface to effi ciently 
absorb hazardous organic solvents from the air. The surface area is particularly 
infl uenced by the particle size. If the particles in the fi lter are too coarse, an effi cient 
neutralisation of the harmful vapours is not possible. If the particles are too fi ne, the 
person wearing the mask will have diffi culties to breathe because the fi ne pores prevent 
suffi cient amounts of air from passing.

Sieving Methods
During sieving the sample is subjected to vertical movement (vibratory sieving) or 
horizontal motion (horizontal sieving). With tap sieve shakers both movements are 
superimposed. During this process the particles are compared with the apertures of every 
single sieve. The probability of a particle passing through the sieve mesh is determined by 
the ratio of the particle size to the sieve openings, the orientation of the particle and the 
number of encounters between the particle and the mesh openings.

Single sieving is carried out with one test sieve of a defi ned mesh size and is used to 
determine the percentages of undersize and oversize. It is used to get a general idea of 
the sample characteristics (sieve cut). A particle size distribution in the actual sense is not 
obtained with this method.

If more fractions are required, a set of sieves is used. The sieves are arranged in a stack with 
the mesh size increasing from bottom to top. The sample is then placed on the top sieve.

The appropriate sieving method depends on the degree of fi neness of the sample 
material (Figure 1). Dry sieving is the preferred method for the size range between 40 
µm and 125 mm. Wet sieving extends the measurement range to 20 µm. If wet sieving is 
not permitted, air jet sieving is an alternative which provides acceptable results down to 
10 µm.

Vibratory Sieving
The sample is thrown upwards by the vibrations of the sieve bottom and falls back down 
due to gravitation forces. The amplitude indicates the vertical oscillation height of the sieve 
bottom.

With vibratory sieving, the sample is subjected to a 3-dimensional movement, i.e. a circular 
motion superimposes the vertical throwing motion (Figure 2, left).

Due to this combined motion, the sample material is spread uniformly across the whole 
sieve area. The particles are accelerated in vertical direction, rotate freely and then fall back 
statistically oriented. In Retsch sieve shakers, an electromagnetic drive sets a spring/mass 
system in motion and transfers the oscillations to the sieve stack. The amplitude can be 
adjusted continuously to a few millimeters.

‘Control’ sieve shakers allow the digital setting of amplitude and sieving time. During 
the sieving process, a built-in measuring system and control unit performs a continuous 
comparison between the set and actual amplitude values which ensures a high degree of 
reproducibility.

Horizontal Sieving
In a horizontal sieve shaker the sieves move in horizontal circles in a plane (Figure 2, 
middle). Horizontal sieve shakers are preferably used for needle-shaped, fl at, long or 
fi brous samples. Due to the horizontal sieving motion, hardly any particles change their 
orientation on the sieve.

We all know the term ‘quality’. It is widely used to describe a product of particularly high value. However, the exact defi nition of quality is as follows: Quality is the 
compliance of defi ned properties with the detected properties of a product as determined by performing tests.

Figure 1

Figure 2
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Tap Sieving
In a tap sieve shaker a horizontal, circular movement is superimposed by a vertical motion 
generated by a tapping impulse (Figure 2, right). Tap sieve shakers are specifi ed in various 
standards for particle size analysis.

The number of comparisons between particles and sieve apertures is substantially lower 
in tap sieve shakers than in vibratory sieve shakers (2.5 s-1 as compared to ~50 s-1) which 
results in longer sieving times. On the other hand, the tapping motion gives the particles 
a greater impulse, therefore, with some materials, such as abrasives, the fraction of fi ne 
particles is usually higher. With light materials such as talcum or fl our however, the fraction 
of fi ne particles is lower.

Air Jet Sieving
The air jet sieve is a sieving machine for single sieving, i.e. for each sieving process only one 
sieve is used. The sieve itself is not moved during the process.

The material on the sieve is moved by a rotating jet of air: A vacuum cleaner which is 
connected to the sieving machine generates a vacuum inside the sieving chamber and 
sucks in fresh air through a rotating slit nozzle. When passing the narrow slit of the nozzle 
the air stream is accelerated and blown against the sieve mesh, dispersing the particles. 
Above the mesh, the air jet is distributed over the complete sieve surface and is sucked in 
with low speed through the sieve mesh. Thus the fi ner particles are transported through 
the mesh openings into the vacuum cleaner or, optionally, into a cyclone.

The sieve analysis starts with the smallest mesh size; the undersize is determined by 

weighing the material before and after sieving. If a size distribution curve is required, this 
procedure is continued with increasing mesh sizes. The oversize on the fi ner sieve is put on 
the sieve next in size and is sieved again.

Air jet sieving is used, for example, for the continuous and quick control of classifying 
processes.

Option: Wet Sieving
Most sieve analyses are carried out with dry materials. However, there are many applications 
in which wet sieving cannot be avoided, e.g. if the material to be tested is a suspension or if 
a very fi ne sample (< 45 µm) that tends to agglomerate has to be sieved. Dry sieving would 
lead to blockage of the sieve.

As in dry sieving, a sieve stack is assembled on a sieve shaker. The sample is placed on the 
top sieve in the form of a suspension. The sieving process is supported by water from a 
spray nozzle located above the uppermost sieve. Rinsing is carried out until the sieving liquid 
leaving the sieve stack outlet is no longer clouded with solid particles. If this fi nest fraction 
is required for analysis, it has to be recovered with the help of a very fi ne fi lter and can be 
weighed after drying.

Important note: The water should not alter the sample in any way, i.e. the particles should 
not swell, dissolve or react with the liquid.

During wet sieving it may occur that air cushions are formed between the sieves. This effect 
is caused by the fact that the sieves form a dust- and liquid-tight stack which helps to avoid 
material loss and cross-contamination. The mesh sizes below 100 microns are particularly 
affected by this. By placing venting rings between the sieves, this effect can be avoided.

Versatile Benchtop Platform Shaker
Benchtop platform shakers from Wiggens feature advanced dual-shaking of flasks up to a maximum capacity of 6L. They perform both orbital and reciprocating action 
and the variable-speed control provides gentle to vigorous agitation.

Many user-friendly operating and safety features for reliable shaking of lab glassware are offered: the variable speed control from 10-300 rpm; TFT digital display 
and on-touch control; adjustable amplitude from 20, 30 and 40mm.

The system is ideal for round, erlenmeyer and culture flasks as well as bottles. The Wiggens sticky plate can be loaded with any kind of vessel with a smooth 
base. Even at a speed of up to 300 rpm the vessel sticks to the plate. Other vessels, for example microtitre plates, can be shaken up to a speed of 220 rpm on 
the Wiggens sticky plate as well. Perfect for biological and microbiological growth tests and for production of stock solutions, the shakers provide continuous 
operation even under extreme loads.

A wide range of trays, clamps and accessories to fix different vessels are available from Wiggens.
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Automation for Every Laboratory
The Eprep suite of innovative technologies brings affordable and comprehensive robotic sample preparation to the analytical laboratory. Rapid programming and simple instrument setup that allows even 
complex Workflows to be configured in minutes. The ePrep’s standalone operation also improves flexibility and effectiveness in a laboratory setting.

Sample Preparation constitutes 75-80% of analytical analysis time and cost, with basic liquid handling making up the bulk of this. Current laboratory techniques have not kept up with the efficiency 
of modern analytical equipment and are the major source of analysis errors and cost. Despite this, most Analytical Chemistry Laboratories are reluctant to automate due to high cost and complexity of 
traditional sample preparation automation.

A desktop instrument, ePrep allows robotic sample preparation of analytical sample batches with effortless accuracy and consistent results. It targets Environmental, Clinical, Food, Life Sciences, 
Biotechnology and Forensics markets against alternative technologies and competitors.

Eprep’s total offering addresses the specific needs and problems with sample preparation for most analytical chromatography laboratories. ePrep has been designed specifically to bring sample preparation 
to every laboratory: low cost with high capacity; simple to program and operate; analytical precision; flexible rack and vial configuration; comprehensive sample prep techniques.

More information online: https://ilmt.co/PL/3vdW

 44300pr@reply-direct.com

New Heating Block Systems Introduced
Reflecting customer demand, Asynt have continued to expand their range of DrySyn heating block systems for reactions in tubes, vials and flasks.

In 2018, Asynt introduced new DrySyn inserts enabling scientists to heat reactions in 11.80mm, 15.00mm and 27.65mm diameter vials. In 
addition, the company has introduced the ADS2-2 DrySyn MAXI stand-alone 2L base for laboratories wanting to heat larger scale flask-based 
reactions and the DrySyn SuperMAXI 4L insert for use with the SuperMAXI 5L base.

Martyn Fordham, Managing Director of Asynt commented: “Our ongoing DrySyn developments are aimed at providing chemists with an affordable 
portfolio of optimised heating block systems to suit a wider range of scales in the laboratory.”

DrySyn is the environmentally-friendly heating system of choice worldwide enabling clean, safe synthesis without the hazards and problems 
associated with silicon oil baths or heating mantles. Offering better heating rates than an oil bath, there is no need to change your chemistry 
either.

Made of chemically resistant, anodised aluminium, the DrySyn range of heating blocks offer excellent visibility and heating performance to over 
300ºC and can heat a reaction 25% faster than the oil bath alternative They provide an excellent heating and stirring performance, without the 
inherent risks and mess of an oil bath, in addition reducing negative environmental impacts and the costs off oil disposal, DrySyn heating blocks 

help you create a safer, cleaner, more efficient and sustainable working environment.

More information online: ilmt.co/PL/64om.  47904pr@reply-direct.com
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