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For many years this patented technology remained unchallenged 
until Anton Paar’s ingenious research and development team 
realised that there was still potential for improvement. The U-tube 
is infl uenced by factors such as glass inhomogeneity, temperature 
changes, and the magnets attached to the glass cell to initiate the 
oscillations. The team worked hard and succeeded in eliminating 
these drawbacks. In 1997, in a fi rst step, the development of an 
improved measuring cell made the magnets obsolete. In the next 
step, a reference oscillator was introduced which compensated the 
infl uence of temperature changes on the glass. Finally, in 2000, 
elaborate handicraft and machine processing were combined and 
infl uences on the glass cell were reduced to a minimum. Thus, 
optimum hardware was accomplished.

The more insight and awareness of the limitations the R&D team 
gained, the more their ambition was aroused. They saw that 
further improvement to the electronics was still possible. Until 
then, the U-tube was electronically excited, and the oscillating 
frequency measured. If the oscillating frequency was not identical 
to the U-tube’s resonance frequency, the electronics fi ne-tuned 
the excitation until the resonance frequency was reached. As 
such, the system never was in equilibrium but in a continuous 
state of alignment – another infl uencing factor which had to be 
compensated.

The breakthrough could be achieved in 2015 with the Pulsed 
Excitation Method, in short: PEM. The U-tube is excited to oscillate 
with a series of impulses until a constant amplitude is reached (as 
can be seen in Figure 1). Then the excitation pulses are stopped. 
The properties of the U-tube during the fade-out period are 
monitored, and the amplitude is measured precisely before the next 
excitation impulse is initiated. Excitation and fade-out are repeated 
periodically. This way, even more precise results are delivered as the 
decay of the U-tube is not infl uenced in its resonance frequency 
movement at all.

Figure 1. Principle of the Pulsed Excitation Method.

All for the Best
Thanks to this new Pulsed Excitation Method, considerable 
improvements of Anton Paar benchtop density meters (Figure 2) 
could be accomplished in several ways.

Highest precision can be achieved because the improved viscosity 
correction for highly viscous samples leads to more precise 
density results. PEM allows continuous monitoring of the correct 
functioning and immaculate state of the glass measuring cell. With 
PEM, the viscosity correction also works for density meters with a 
U-tube made from metal as is the case with DMA 4200 M. Thus, 
on top of their robust and reliable construction and design, Anton 
Paar density meters convince with a unique repeatability of better 
than 1*10-6 g/cm³.

A new insight for Newtonian fl uids is now possible as PEM delivers 
the viscosity in addition to the density value with an accuracy of 
5% in the range from 10 mPa.s to 3,000 mPa.s. 

Anton Paar’s improved digital density meters open the door to new insights into many fi elds of application.

In 1967, digital density meters by Anton Paar revolutionised the formerly complicated and time-consuming ways of density determination. 
The measuring cell in Anton Paar’s density meters was a U-tube made of glass. This U-tube, the heart of the instrument, was continuously 
excited and its oscillations were monitored electronically. The higher the density of the sample fi lled into the U-tube, the slower the oscillations. 
This oscillating U-tube principle led to fast, repeatable, and unbelievably precise density results with surprisingly small sample volumes. 
Within a short period of time, this new technology conquered the market in many fi elds of application. Nowadays, digital density meters are 
indispensable devices for the quality control of all kinds of liquid, paste-like, and even gaseous samples.
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More confi dence into measuring results originates from the 
fact that fi lling errors are detected more reliably as PEM allows 
monitoring the condition of the measuring cell. As a consequence, 
erroneous results due to bubbles or particles in the fi lled-in sample 
are eliminated. More certainty means more confi dence.

The FillingCheck™ function makes it possible to detect fi lling errors, 
also in metallic U-tube oscillators. This is also valid for measurements 
up to 150°C. Detecting fi lling errors allows avoiding them.

Figure 2. The family of Anton Paar benchtop density meters and the 
portable DMA 35.

The Silent Assistants 
That Never Get Tired
With a sample fi lling device, be it a single or a multiple sample 
fi lling unit, the workload of the operator is made signifi cantly easier. 
Productivity, quality and repeatability of measurement results can be 
enhanced. While one sample is being fi lled and measured by the 
respective instrument(s), the operator can dedicate the time to other 
tasks such as preparing the next sample to be fi lled and analysed. Filling 
conditions are exactly identical and not subject to human infl uences. 
Time can be saved and cross contamination minimised as most fi lling 
devices provide automatic cleaning and drying procedures. The quality 
can be monitored even more closely as samples can be determined 
around the clock - a multi-sample changer never gets tired!

Depending on the requirements, several options of Xsample 
sample changers offer improved automatic fi lling. Table 1 gives an 
overview of their characteristic features.

The single sample units Xsample 320 and Xsample 330 allow 
automatic fi lling by means of a peristaltic pump. Single samples 
with higher viscosities that are best introduced with a syringe can 
be accommodated with the Xsample 340 single sample device. Up 
to two cleaning agents avoid carry-over if samples with different 
properties are fi lled in succession. Xsample 610 allows effortless 
fi lling of heavy duty single samples. With temperatures up to 95°C, 
highly viscous samples and even samples that are solid at room 
temperature can be handled.

For unattended fi lling of multiple samples 24 hours a day, 
Xsample 520 is well-suited for similar samples that are measured 
consecutively when sample recovery is not necessary. In case of 
different samples, Xsample 530 scores with up to three cleaning 
liquids to avoid cross contamination, with moderate maintenance 
requirements, robust design and high resistance to chemicals. 
Xsample 530 distinguishes itself with its optional sample recovery – 
no sample goes down the drain, no money is wasted.

Xsample 630 holds the pole position among the Xsample family 
for multiple samples and offers everything you could possibly 
ask for. Improved heating to temperatures up to 95°C and short 
heating periods result in enormous time savings. Xsample 630’s 
increased performance in magazines with up to 56 positions allows 
measurements of challenging petrochemical samples, waxes, food, 
and fl avour samples according to ASTM standards.

Table 1. Sample changers and their respective properties.

An Amazingly Wide Range 
of Applications
Be it the chemical industry, alcoholic and non-alcoholic 
beverages, pharma and petro industries, density measurement 
nowadays serves as a means of fast and reliable quality control 
worldwide.

Density measurement is helpful at all stages of production to 
determine the quality of incoming raw materials, to monitor the 
manufacturing progress all the way to the fi nal product where density 
measurement ensures that only product with the correct composition 
is delivered to the end user or consumer. The sugar content of soft 
drinks, the concentration measurement of sulphuric acid, the state 
of charge of batteries, the right composition to fulfi l the standards 
required for biodiesel, the conversion of volume-to-weight for 
products quantifi ed by weight while the products are fi lled, paid and 
even taxed by their volume, and the concentration of salt solutions 
for roads and pathways to help commuters in the wintertime to arrive 
safely at their fi nal destination are only a few examples.

Density meters, with or without a suitable fi lling device, can be 
combined with other measuring instruments or modules for the 
simultaneous determination of multiple parameters. In these 
measuring systems, usually a DMA M density meter acts as the 
master instrument that gets commands from a PC and forwards 
them to the respective instruments or modules. The combination 
of instruments for analysing the required parameters leads to 
custom-tailored measurement solutions for many industries.

A Modulyzer, the combination of a DMA 4500 M density meter, 
an Abbemat 550 refractometer, an MCP polarimeter, rounded 
off with an Xsample 530 multiple sample changer, represents an 
acknowledged measuring system, especially for the fl avour and 
fragrance industry as valuable sample can be recovered. With this 
system, the density, refractive index, and optical rotation can be 
measured simultaneously. A Modulyzer is shown in Figure 3.

Type
Sample 
fi lling

Magazine 
positions

Max. 
sample 
viscosity

Samples 
per hour

Sample 
recovery

Automatic 
cleaning & 

drying

Xsample 
320

Single 
from vial

n/a
3,000 
mPa.s

30 No No

Xsample 
330

Single 
from vial

n/a
3,000 
mPa.s

15 Yes
Yes 

(2 cleaning 
agents)

Xsample 
340

Single 
with 

syringe
n/a

36,000 
mPa.s

12 No
Yes 

(2 cleaning 
agents)

Xsample 
520

Multiple 
from vial

Up to 96
3,000 
mPa.s

30 No No

Xsample 
530

Multiple 
from vial

Up to 154
36,000 
mPa.s

16 Optional
Yes (up to 
3 cleaning 

agents 

Xsample 
610

Single 
with 

syringe
n/a

10,000 
mPa.s at 

95°C
8 No

Yes 
(2 cleaning 

agents)

Xsample 
630

Multiple 
from vial

Up to 56
36,000 
mPa.s at 

95°C
8 No

Yes (up to 
3 cleaning 

agents)
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Figure 3. A Modulyzer system, with Xsample and waste vessel.

A Partnership That Pays Off
Any good product requires careful supervision with adequate 
instrumentation from the very beginning all the way through the 
production process to the final product. Many years of experience 
in numerous fields of application are the foundation for a long-term 
partnership between industry and instrument manufacturer. As the 
technology leader, Anton Paar always proudly aims to provide the best 
solution for the respective application requirements. All critical instrument 
components, the oscillating U-tubes among them, are made in-house. 

Upon request, calibration according to ISO 17025 for traceability of 
density meters to the International System of Units (SI) is available to 
make sure that measurement results are globally comparable and true.

Last but not least, the worldwide distribution and service support 
network render Anton Paar a worthwhile partner for a wide range 
of industries for many years to come.

For more information www.anton-paar.com
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New Smart Infrared Loop Steriliser
The SteriMax Smart from WLD-TEC provides high-speed annealing and sterilisation without gas flame and is ideal for 
all laboratories, anaerobic environments and safety cabinets.

This innovative Steriliser uses specifically focused infrared light which generates an IR hotspot for sterilising 
inoculating loops at a temperature of 750° to 1000°C in only 5 to 10 seconds immediately and without any 
preheating.

Touchless IR-Sensor technology starts each sterilisation process automatically. Adjustable timers signal both the 
completion of sterilisation and cooling via the display and an audible signal. After that your inoculation loop is 
ready for use. Both timers can be adjusted and recalled individually and up to the second for two users by gently 
touching the panel.

’Thermocontrol’ is the key element for an efficient use of power. It allows for quick but smooth softstart of the 
infrared light, a short heating period and the re-use of residual heat for the next sterilisation process, which will be 
respectively shorter. Whenever you pause, your energy consumption and heat dissipation will pause as well.

Features include: instantly ready to work without any warm-up; Auto-Start through touchless IR-Sensor technology; adjustable sterilisation and cool-
down timers for two users by front panel operation; annealing tube made of special quartz glass; very simple cleaning of the device and annealing tube; 
efficient use of energy and minimal heat dissipation thanks to Thermo Control; Cool -Touch housing made of stainless steel and safety glass.

More information online: www.WLD-TEC.com

New Benchtop Instrument Line Improves Lab Efficiency and Productivity
Gilson have announced the launch of a new benchtop instrumentation product line offering 
mixing, temperature control, and centrifugation of samples. The instruments feature advanced 
technologies that improve lab productivity and save valuable time. In addition, the digital controls 
on many of these instruments offer adjustable speeds and temperatures, providing increased 
flexibility and accuracy that allows them to be used across a variety of workflows and techniques. 
The line complements Gilson purification, extraction, and liquid handling product offerings, where 

they work harmoniously in a variety of lab workflows with existing instruments.

Backed by Gilson’s reputation for reliability, the new benchtop instrumentation line provides cost-
effective solutions that improve lab efficiency and accuracy. The initial benchtop offering includes the CENTRY™ 101 Plate Centrifuge, the CENTRY™ 117 
Microcentrifuge, the Digital Mini Incubator, the Digital Drybath series, the Mini Vortex, the Vortex Mixer, the Digital Hotplate Stirrer, and the Roto-Mini 
Plus. These new instruments have small footprints, allowing them to easily fit on the most crowded benchtops.

More information online: ilmt.co/PL/kvMW
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