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Pycnomatic ATC

Pycnomatic is the ultimate develop-
ment for density measurement of
solid materials available from
Thermo. Based on the technique of
gas displacement to measure real
density of solids and powders, Pyc-
nomatic delivers unrivalled fast and
accurate results. Once the sample
is placed in the analysis chamber,
the Pycnomatic completes the expe-
riment in a matter of minutes and
prints out the results completely
unattended. Pycnomatic can also
perform repeat analyses and use
them for statistical data evaluation.

A new standard
for density
measurements
in performance,
speed and ease
of use

Simple and fast

Pycnomatic uses helium as a probe
gas. This features a very small atomic
size that can even permeate the extre-
mely narrow pores in a solid, permit-
ting the determination of the real vo-
lume occupied by the sample. The
ratio of the dried sample weight and
the volume measured by the Pycnoma-
tic gives the real density of the mate-
rial. The high thermal conductivity of
helium and its ideal gas behavior at
room temperature, make this techni-
que extremely reliable and fast.

A wide range of applications

Density measurement is a fundamental
parameter required for a full characte-
rization of the properties of solids and
is applicable in a wide array of tech-
nological fields such as: ceramics,
mineralogy, geology, pharmaceuticals,
metallurgy, pigments, building mate-
rials, foams, plastics, abrasives and
catalysts, just to name the most im-
portant. Pycnomatic is designed to
meet the analytical requirements at
any level. It is extremely fast and easy
to use for quality control, without
compromising precision and it gives
unrivalled accuracy for research appli-
cations without wasting valuable
analyst time.



The only pycnometer
with fully integrated
temperature control

Fastest results in density tests

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 Peltier device that dramati-
cally reduces the time necessary to
achieve the thermal stability of the
sample. This enables the user to obtain
a very high level of precision in a matter
of minutes.

The ability of the system to reach the
thermal equilibrium quickly is of par-
ticular benefit when a high sample
throughput is required. The Pycnoma-
tic avoids both long dead times and a
high number of purging cycles before
the test.

The highest temperature
stability means the highest
accuracy of results

Pycnomatic offers extremely precise
temperature control through the use
of a powerful built-in Peltier element.
This device controls the reference and
sample chambers’ temperature with a
precision of +/- 0.01 °C (in typical
operation conditions). It also permits
the user to set the analysis temperature
in the range from 18 °C to 35 °C, in
steps of 0.01 °C. This precise tempe-
rature control avoids any affect of
volume changes that can occur due to
room temperature fluctuations during
the test thus ensuring accurate and
reproducible results.




Experience
Pycnomatic
Precision

Pycnomatic is uniquely designed for a
safe test of fine powder samples. Ven-
ting to atmosphere can be performed
through a dedicated outlet port that
ensures the pressure drops slowly down
to atmospheric value thus eliminating
any risk of either sample loss or system
contamination. Finally, the pressure
applied to the sample is kept to the
minimum required to obtain an accu-
rate result, thus reducing the risk of
sample compression (i.e. in case of
foams).

Accuracy,
reproducibility and
repeatability of
results: also a
matter of volume,
and pressure

Utmost flexibility assured by
real multi-volume capability

In density measurement, the best accuracy
is produced when the sample volume is
matched to the measuring chamber of a
gas pycnometer. The shape and characteri-
stics of solid samples can sometimes make
it almost impossible to match the optimal
analytical conditions, especially if different
types of materials have to be tested.
Pycnomatic features five different sample
chambers, ranging from four to one hun-
dred cubic centimeters. The user can easily
change the chamber volume to match the
material under test. The Pycnomatic can
keep in memory up to three complete cali-
bration volumes sets for both reference
and sample chambers.

The right pressure resolution

Real density determination by gas di-
splacement requires highly accurate
measurement of the helium pressure in
the sample chamber. Besides tempera-
ture stability during the analysis, accu-
racy and reproducibility of the results
are directly related to the pressure
reading resolution. Pycnomatic allows
an extremely precise measurement of
the helium pressure, providing a stabi-
lity of +/- 0.002 kPa. Pycnomatic fea-
tures an absolute pressure transducer
type, that ensures the continuous cor-
rection of atmospheric pressure changes
during an experiment.



Built-in accurate temperature
control

. Avoids use of external circulation bath

« Fastest system stabilization

 Reduced analysis time

. Avoids repeated calibrations

- Permits density investigation at different
temperatures

« Unrivalled reproducibility of density
results

Built-in multi volume
capability

- Easy choice of the best configuration

according to sample volume and nature

+ Constant accuracy in a wide range of

volumes

+ No requirement for instrument

modifications

+ No requirement for continuous

recalibrations
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Versatile Complete sample
Communicator

identification and reporting

The large backlit display (four lines by
forty characters), together with the
alphanumeric keyboard, enables simple
and quick set-up and modification of
all the analytical parameters. Further-
more, users can type into the sample

Effe Ct ive d ata information page a detailed description

d d . l of the material under test including
en t ry an IS p ay comments about the run. For the bene-

fit of highly regulated laboratories all

ensure fa St an d these information are then printed
. along with the sample results. All the
St ral gh tfo rwa rd analstical, calibratif)n and communi-
. cation/reporting parameters can be
dana IVS IS an d easily edited to optimize the perfor-
. mance.
reporting

Streamlined, yet complete,
data transfer

The Pycnomatic can be connected di-
rectly to a balance, a printer and a

PYCNOMATIC - DENSITY MEASUREMENT REPORT computer. The weighed sample mass

Sample Name . Cementpowder is thus automatically transferred to the
Comment ¢ Driedat100°Cin Pycnomatic as the sample weight rea-
oven for 30 minutes
— : ches a stable value. The sample report
Analysis start . 230103 11:26 is generated at the end of the experi-
Analysis end © 230103 1157 ment by direct output to a parallel
Vessel Correction : 0.00000 cc . . .
Vessal ID no. - printer or to the PC, in electronic for-
Vessel weight 3123000 g mat. Alternatively, reporting can be
Total weight before = 31.80300 g done later, as the Pycnomatic memori-
Sample weight before  : 28.68000 g . .
Tl ety . 2868000 g zes up to two complete experiments in
Sample weightafter ~ :  28.68000 g the internal memory buffer.
Weight difference ] 0.00000 g
ANALYTICAL PARAMETERS
Reference volume : 2116887 cc (1)
Cell volume : 2914182 cc
Filler volume :0.00000 cc
Repeated analyses no. 3
Flow cleaning time : 60sec
Number of cleaning cycles : 3
Sample cleaning time : 10sec
Atm stabilization time : 30sec MEASUREMENT RAW DATA
Restriction delta pressure :150.000 kPa
Equilibrium delta pressure - 0010kPa Patmh Prh Pch Temp Volume Aver. Vol Aver. Dev.
Equilibrium detta time : 10sec kPa kPa kPa °C ce ce ce
Standard deviation % © 0.003% 100.440 201.056 152.652 19.99 9.51641 9.51641 0.00000
No. of good measurements  : 3 100.441 200.977 152.611 19.99 9.51696 9.51668 0.00039
No. of max measurements © 100 100.441 200.974 152.610 19.99 9.51712 9.51683 0.00038
Temperature set - 2000°C 100.438 201.048 152.649 19.99 9.51790 9.51733 0.00051
100.436 200.970 152.606 19.99 9.51769 9.51757 0.00040
RESULTS 100.436 201.044 152.646 19.99 9.51856 9.51805 0.00046
Average Sample Volume : 951797 cc 100.436 200.966 152.606 19.99 9.51824 9.51816 0.00044
Volume Standard Deviation : 0.00027 cc 100.436 201.027 152.636 19.99 9.51735 9.51805 0.00063
% Standard Deviation on Volume : 0.00288 % 100.436 201.028 152.638 19.99 9.51870 9.51810 0.00069
Average Sample Density 1 3.01325g/cc 100.434 201.048 152.646 19.99 9.51755 9.51786 0.00073
Density Standard Deviation :0.00009 g/cc 100.430 201.308 152.778 19.99 9.51672 9.51765 0.00100
% Standard Deviation on Density : 0.00288 % 100.425 201.024 152.630 19.99 9.51817 9.51748 0.00073
Average Sample Density after : 301325 g/cc 100.423 201.042 152.637 19.99 9.51727 9.51738 0.00073
100.420 201.019 152.626 19.99 9.51914 9.51819 0.00094
100.418 201.019 152.626 19.99 9.51933 9.51858 0.00114
100.418 201.017 152.623 19.99 9.51824 9.51890 0.00058
100.419 201.024 152.628 19.99 9.51890 9.51882 0.00055
100.419 201.025 152.627 19.99 9.51784 9.51833 0.00054
100.419 201.360 152.802 19.99 9.51828 9.51834 0.00054

100.420 201.028 152.629 19.99 9.51778 9.51797 0.00027




Features and Benefits

Fully integrated and automated
temperature control

Calibrations and measurements are independent from room temperature variations.
Fast thermal stability of sample. Avoid frequent recalibration. No need for an external
circulation bath

Utmost precision in temperature control
and pressure stabilization

Highly accurate and reproducible results

Real multi-volume analytical capacity

Delivers a constant level of accuracy and reproducibility, virtually independent
from the sample volume

Easy and fast chamber volume exchange

Different density/weight materials can be tested in a short time frame with the
best precision

Choice of different purging procedures
(flow, pulses or vacuum)

System flexibility even allows to control the preparation cycle eliminating problems
with difficult samples like damp powders

Large backlit display and comprehensive
alphanumeric keyboard

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

Sample cell and reference volumes
separated from the electronics

Unit can be installed in a glove box for use with radioactive samples

Three different communication ports
to a PC, a balance and a printer

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

Progressive gas load, expansion and
discharge

Improves speed in pressure stabilization, no need for filters to prevent powders
dragging by pressure drop, thus reducing maintenance

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

Permits the analysis of foams or compressible samples avoiding possible material
shrinkage
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MICROSTRUCTURE
SALES NETWORK

Belgium Interscience SPRL
Tel: +32(10) 450025 Fax: +32(10) 453080
EMail: sales@interscience.be

Ankersmid N.V. /S.A.
Tel: +32(3) 2306448 Fax: +32(3) 2309858
EMail: f.devreese@skynet.be

CIS and formerly U.S.S.R. Republics Neolab
Moscow Office Tel: +7(095) 9264148 / 70/ 71
Fax: +7(095) 9264514 - EM

Finland Oy G.W. Berg
Tel: +358 (201) 25
EMail: taina.pyok

France Thermo Finnigan France SA
Tel: +33 (1) 69188810 Fax: +33 (1) 69299382
EMail: dominique.chev 1herCthermonnnloan fr

Germany Porotec GmbH
g (6192) 2069030 Fax: +49 (6192) 2069035
es@porotu de
Als g: SWITZERLAND, AUSTRIA and
EASTERN EUROPEAN COUNTRIES

Greece Rigas Labs
Tel: +30 (31) 550669/540410
Fax: +30 (31) 550073 EMail: sales@rigaslabs.gr
India Niulab Equipment Co. Pvt. Ltd
1: +91 (22) 28376701 Fax: +91 (22) 28368275
1: ashco@ashcoindustries.com

Israel Bargal Analytical Instruments
Tel: +972 (3) 64 3 Fax: 2 (3) 649-0826
EMail: arie@bar; 0.1l

Italy Thermo Fin s
Tel: +39 (02) 95 ”9(07)93059756
EMail: marco.vanzini@thermo.com

Japan Amco Inc
Tel: +81 (3) 32654261 Fax: +81 (3) 32624280
EMail: intl@amco net

Jordan Hijaz Electronic & Scientific Supplies Est
Tel: +962 (6) \359"61 Fax: +962 (6) 5359761

@komet net

or’s Engineering Sdn Bhd
Tel +60 (7) 7953 8400 Fax +60 (3) 7 7871
Web: v .com.my

Norway IT Instrument Teknikk
Tel: +47 (67) 149303 Fax: +47 (67) 149302
firmapost@instrument-teknikk.no

Pakistan Total Technology
Tel: +92 (42) 7236496/7224459
+92 (42) 7234689
totalpk@wol.net.pk

People’s Republic of China Thermo Finnigan
Tel: +86 (10) 66210852 66210839 66210846
Fax: +86 (10) 662 51

EMail: gaotp@publi

Portugal Unicam Sistema S

Tel: +351 (21) 4153740 +351 (71)4142006
EMail: daniel.ettlin@thermounicam.pt

Slngapore CE Instruments Enterprise
l: +656 4646302 Fax: +656 2346252
cesea@singnet.com.sg
A ving: INDONESIA, THAILAND,
PHILIPPINES, HONG KONG

Spain Thermo Finnigan S.A.
Tel: +34 (91) 6574930 Fax: +34 (91) 6574937
EMul jsole@thermo.es

South Africa Delta Analytics (Pty) Ltd
Tel: +27 (11) 466 0736 +27 (11) 466 2477
EMail: fransvb@delta-analy

South and Central America Instru-Med, Inc.
Tel: +1( 526188 Fax +1 (404) 2525653
oves@instrumed.com
ng: CANADA, CARIBBEAN
Taiwan R.0.C. Pantech Instruments Co. Ltd
(2)2731 1 Fax: +886 (2) 27415583
EMail: pant@m
The Netherland

Tel: +31(162) 800 Fax: +>1 162)454167
EMail: oosterhout@ankersmid.com

Turkey Dolunay Teknik Cihazlar Ltd..
Tel: +90 (212) 2105435 Fax: +90 (212) 2105434
EMail: info@dolunay.com
U.A.E. Al Zahrawi Medical
728 Fax: +971 (4) 2625
es.net.ae

United Kingdom CE Instruments Ltd

Specifications

Standard sample chambers capacity
Optional sample chambers capacity
Reference chamber volumes
Temperature control range
Temperature resolution

Temperature sensor types

Temperature control stability

Pressure transducer range

Pressure transducer type

Pressure displayed resolution
Pressure transducer stability
Purging procedures

Maximum cycles number per run

Calibration procedure

Calibration method

Memory capacity

Typical reproducibility

Typical accuracy

Communication ports

External gas connections

User's interface

Environment conditions

About 20, 40 and 60 cc. (indicative maximum
sample vessels volumes)

Extra Small (about 4 cc) and Extra Large
(about 100 cc)

About 20, 40 and 60 cc (indicative calibrated
reference chambers)

From 18 to 35°C by a Peltier device, selectable
by steps of 0.01°C

Internal reading: 0.001°C, displayed resolution
of 0.01°C

Three, PT100 type

+/-0.01°C (in the above temperature control
range and in typical operation conditions)

From vacuum up to 250 kPa absolute reading

Absolute, piezo-resistive sensor, temperature
compensated, linearized

0.001 kPa

+/- 0.002 kPa

By continuous flow, gas pulses or vacuum
100 (user's selectable)

Integrated, storing up to three sets of calibrated
volumes

By certified stainless-steel spheres

Up to two complete runs made of up to 100
cycles each

Better than 0.01 % at 20°C on sample volume
(evaluation on dry and thermally equilibrated
samples, sample real volume filling at about 66 %
of nominal vessel volume)

Better than 0.01 % at 20°C on sample volume
(evaluation on dry and thermally equilibrated
samples, sample real volume filling at about 66 %
of nominal vessel volume)

Serial port to computer and parallel port to
printer for reporting, serial port to balance

Gas-in port (research grade helium or nitrogen),

direct gas-out port and gas-out through
restriction.

Backlit display 40 characters x 4 lines,
alphanumeric keyboard

Temperature: 15 to 30°C, humidity: 20 to 80% Rh

Power supply 100 - 240 VAC, 50/60 Hz, 240 VA

Dimensions Width: 25 cm, height: 33 cm, depth: 45 cm
Weight 17 kg (model ATC)

ISO 900 1 In line with our policy we reserve the right to change specifications
without notice

88760002 PYCNOMATIC ATC DT-E-03/03

Tel: +44 (1942) 733362 Fax: +44 (1942) 733360
EMail: tony@ceinstruments.co.uk
Also serving: SWEDEN, DENMARK

o Finnigan Italia S.p.A. Tc] (+39) 02 950 59272
(+39) 02 950 5
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