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The Thermo Scientific Pycnomatic is the ultimate development for density measurement of solid materials
available. Based on the technique of gas displacement to measure real density of solids and powders,
Pycnomatic delivers unrivalled fast and accurate results.

Real density is a fundamental parameter required to complete the characterization of many solid materials
and powders. In addition, density analysis by gas displacement technique is a rapid and reliable way to
determine the purity of solids, whenever an immediate but precise test is required. This applies to a wide
array of technological fields such as: ceramics, mineralogy, geology, pharmaceuticals, metallurgy, pigments,
building materials, foams, plastics, polymers, abrasives and catalysts, just to name the most important.

Simple yet effective

Pycnomatic uses mainly helium as a test gas. This features a very small atomic size that
can even permeate the extremely narrow pores in a solid sample, permitting the
determination of the real volume occupied by the sample. The ratio of the dried sample
weight and the volume measured by the Pycnomatic gives the real density of the material.
The high thermal conductivity of helium and its ideal gas behavior at around room
temperature, make this technique extremely reliable and fast. Whenever helium is not
recommended (i.e. for activated carbons) other inert gases like nitrogen can be used.
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Features and Benefits

Fully integrated and automated
temperature control

Utmost precision in temperature
control and pressure stabilization

Real multi-volume analytical capacity

Easy and fast chamber volume change
Choice of different purging procedures
(flow, pulses or vacuum)

Large backlit display and comprehensive
alpha-numeric keyboard

Mechanics are detachable from the
electronic compartment

Three different communication
ports to a PC, balance and a printer
Progressive gas load, expansion
and discharge

Gas loaded first into reference
chamber (high pressure), then
expanded into sample chamber
(low pressure)

Calibrations and measurements are independent from room temperature variations.
High reproducibility of results. Fast thermal stability of sample. Eliminate continuous
recalibration. No need for an external circulation bath. Save bench space

Highly accurate and reproducible results

Delivers a constant level of accuracy and reproducibility, virtually independently from

the sample volume

Different density/weight materials can be tested in a short time frame with high precision
Flexible parameter setup producing the best accuracy with solid samples.

Choose the best drying procedure for a particular type of material

Fast and easy accessibility to all the pages relevant to the analysis, calibration and
instrument parameters. Detailed and comprehensive sample identification. Virtually no
training is required for instrument use

The unit is ready to be installed in a glove box for testing irradiated and

radioactive materials

Saves time during sample preparation and report generation. Data processing and data
storage in electronic format

Improves speed in pressure stabilization, no need for filters to prevent powders elutriation
by pressure drop, reduced maintenance

Permits the analysis of foams or compressible samples avoiding possible

material shrinkage




Utmost flexibility assured by real
multi-volume capability

In density measurement, the best accuracy
is produced when the measuring chamber
volume of a pycnometer matches the
available sample volume to be analyzed.
When different types of materials have to
be tested, a real multi-volume multi-
reference instrument offers the utmost
flexibility and accuracy, regardless of the
quantity of sample available. Pycnomatic
features five different sample chambers,
ranging from four to one hundred cubic
centimeters. The user can easily change the
chamber volumes without any service
intervention. The instrument will then select
the optimal volume for the reference
chamber. Pycnomatic can keep in memory
up to three calibration sets for both
reference and sample chambers.

Safe analysis of powders

and foams

Pycnomatic is uniquely designed to
eliminate any risk of valve and tubing
contamination, which can occur in analysis
of fine powders. In the Pycnomatic the gas
pressure is always carefully controlled to
prevent sudden pressure changes. In the
case of fine powders, venting to atmosphere
is performed through a dedicated outlet port
that ensures the pressure drops slowly
down to atmospheric value without any risk
of either sample loss or system
contamination. Finally, the pressure applied
to the sample is kept at the minimum
required to obtain accurate results, thus
reducing the risk of sample compression
(i.e. in the case of foams).

Sample identification, data
input/output and reporting

The large backlit display (four lines by forty
characters), together with the alpha-numeric
keyboard, enables simple and quick set-up
of all the analytical parameters.
Furthermore, users can type into the sample
information page a detailed description of
the material under test including comments.
For the benefit of highly regulated
laboratories all this information is then
printed along with the sample results. All
the analytical, calibration and
communication/reporting parameters can be
easily edited to optimize the performance.
Pycnomatic can be connected directly to a
balance, a printer and a computer, so the
report is generated automatically at the end
of the experiment and printed or sent to the
computer in electronic editable format.
Finally, a dedicated software displays all
the phases of the measurement and
automatically saves data files of up to ten
repeated experiments.




The first density analyzer with fully integrated temperature control:
fastest results and unmatched accuracy

In gas pycnometry the speed of analysis is
mainly limited by the time taken to reach
the thermal stability and by the required
level of reproducibility in the determination
of sample volume. The innovative and
powerful temperature control of the
Pycnomatic is based on a built-in powerful
Peltier device that dramatically reduces the
time necessary to achieve the thermal

stability of the sample. The user obtains a
very high level of precision in a matter of
minutes. The ability of the system to reach
the thermal equilibrium quickly is of
particular benefit when a high sample
throughput is required. The Pycnomatic
avoids both long dead times and a high
number of purging cycles before the test.

Pycnomatic-Density Measurement Report

Stop calibrating and start
measuring!

Environmental temperature changes
continuously, thus in non-temperature
controlled analyzers precision and
reproducibility in density tests are not
assured unless the instrument calibration is
repeated regularly. Pycnomatic offers a
built-in extremely precise, powerful and fast
response temperature control system. The
reference and sample chambers, the
manifold and the pressure transducer are all
maintained at a constant temperature,
chosen by the operator with a precision of
+/- 0.01 °C. The user chooses the

Sample name Cement powder Pycnomatic temperature in the range from
Comment Dried at 100 °C in oven for 30 minutes 18.00 °C to 35.00 °C avoiding any effect on
QOperator internq’olume changes that can occur due
Analysis start 23.01.05 11:26 to room temperature fluctuations. \Want
Analysis end 230105 1157 precision? With Pycnomatic you can finally
T 0.00000 c¢ start measuring your samples and eliminate
continuous re-calibrations!
Vessel ID no. 1
Vessel weight 3.123000 g
Total weight before 31.80300 g %
Sample weight before 28.68000 g
Total weight after 28.68000 g
Sample weight after 28.68000 g
Weight difference 0.00000 g
Analytical Paramters
Reference volume 21.16887 cc (1)
Cell volume 29.14182 cc )
Filler volume 0.00000 cc
Repeated analyses no. 3 Measurement Raw Data
Flow cleaning time 60 sec Patmh Prh Pch Temp Volume Aver. Vol Aver. Dev.
Number of cleaning cycles 3 kPa kPa kPa °C cc cc cc
Sample cleaning time 10 sec 100.440 Z0NiBEe. 157652 19.99 9.51641 9.51641 0.00000
Atm stabilization time 30 sec 100.441 200G il 19.99 9.51696 9.51668 0.00039
Restriction delta presure 150.000 kPa 100.441 200:9745 15Z61[ESN8I99 9.51712 9.51683 0.00038
Equilibrium delta pressure 0.010 kPa 100.438 201.048 152649 19.99 9.51790 9.51733 0.00051
Equilibrium delta time 10 sec 100.436 200970 152606 19.99 9.51769 151757 0.00040
Standard deviation % 0.003 % 100.436 201.044 152646 19.99 9.51856 9.51805 0.00046
No. of good measurements 3 100.436 200.966 152606  19.99 9.51824 9.51816 0.00044
No. of max measurements 100 100.436 201.027 152636  19.99 9.51735 9.51805 0.00063
Temperature set 20.00°C 100.436 201-0Z8 5726 3 .Gk 9.51870 9.51810 0.00069
i 100.434 201.048 152646  19.99 9.51755 9.51786 0.00073
e g 951797 o0 100.430 201.308 152778 19.99 9.51672 9.51765 0.00100
VolllE & i-rd deviation 000027 cc 100.425 201.024 152630 19.99 9.51817 9.51748 0.00073
B TP 0.00288 % 100.423 201.042 152637 19.99 9.51727 9.51738 0.00073
Average sBuple Density 3.01325 g/cc 100.420 201.019 152626  19.99 9.51914 9.51819 0.00094
Dol stBiard deviation 0.00009 g/cc 100.418 201.019 152626  19.99 9.5]1983 9.51858 0.00114
Do viation on,density 0.00288 % 100.418 201.017 152623  19.99 9.51824 9.51890 0.00058
o 3.01325 g/cc 100.419 201.024 152628 19.99 9.51890 9.51882 0.00055
100.419 201.025 152627 19.99 9.51784 9.51833 0.00054
100.419 201.360 152.802 19.99 9.51828 9.51834 0.00054
100.420 201.028 152629 19.99 9.51778 9.51797 0.00027
A




Laboratory Solutions Backed by Worldwide Service and Support

Tap our expertise throughout the life of your instrument. Thermo Scientific Services
extends its support throughout our worldwide network of highly trained and certified
engineers who are experts in laboratory technologies and applications. Put our team
of experts to work for you in a range of disciplines — from system installation, training
and technical support, to complete asset management and regulatory compliance
consulting. Improve your productivity and lower the cost of instrument ownership
through our product support services. Maximize uptime while eliminating the
uncontrollable cost of unplanned maintenance and repairs. When it’s time to
enhance your system, we also offer certified parts and a range of accessories and
consumables suited to your application.

To learn more about our products and comprehensive service offerings,

visit us at www.thermo.com.

In addition to these offices, Thermo
Fisher Scientific maintains a network
of representative organizations
throughout the world.

Australia
+61 2 8844 9500 * analyze.au@thermo.com

Austria

+43 1 333 50340 * analyze.at@thermo.com
Belgium

+32 2 482 30 30 * analyze.be@thermo.com
Canada

+1 800 532 4752 * analyze.ca@thermo.com
China

+86 10 5850 3588 * analyze.cn@thermo.com
Denmark

+45 70 23 62 60 * analyze.dk@thermo.com
France

+33 1 60 92 48 00 * analyze.fr@thermo.com
Germany

+49 6103 408 1014 © analyze.de@thermo.com
India

+91 22 6742 9434 * analyze.in@thermo.com
Italy

+39 02 950 591 * analyze.it@thermo.com
Japan

+81 45 453 9100 * analyze.jp@thermo.com
Latin America

+1 608 276 5659 * analyze.la@thermo.com
Netherlands

+31 76 587 98 88 * analyze.nI@thermo.com
South Africa

+2711 570 1840 * analyze.sa@thermo.com
Spain

+34°91.657 4930 * analyze.es@thermo.com
Sweden/Norway/Finland

+46 8 556 468 00 * analyze.se@thermo.com
Switzerland

+41 61 48784 00 * analyze.ch@thermo.com
UK

+44 1442 233555 * analyze.uk@thermo.com

USA
+1 800 532 4752 * analyze.us@thermo.com
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