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New features

Electronic Upgrade

The new measuring electronics offer significant performance improvements, inspired by the architec-
ture of the ,Linseis Digital Balance®. The benefits of this new digital balance architecture include:

Minimization of drift: Ensures consistently high precision over long periods of time.
Improved resolution: Unique sub-microgram resolution.

Highest accuracy: Improves the reliability of your measurement results.
Reproducibility: Ensures consistent results with repeated measurements.

Linseis Lab Link

With Linseis Lab Link, we offer an integrated solution to address uncertainties in measurement results.
With direct access to our application experts via the software, you can get advice on the correct mea-
surement procedure and evaluation of results. This direct communication ensures optimal results and
maximizes the efficiency of your measurements for precise analysis and research as well as a smooth
process flow.

Software Improvements

Lex Bus Plug & Play: Our latest hardware interface Lex Bus revolutionizes the way data communi-
cates within our systems. Lex Bus enables seamless and efficient integration of new hardware and
software tools.

Improved furnace control: Our new and further improved furnace control offers a faster hea-
ting and cooling as well as more precise temperature control, which leads to better measurement
results through better temperature sequencing according to your wishes and requirements.

New software with user interface: Our communication is now even more focused on the needs
of our customers to ensure that you are always informed of the latest status and receive support
whenever it is needed.

Process security: We have optimized our software for process security to ensure that your data is
protected at all times and processed in a fail-safe manner.

Error messages and bug fixes: Our system automatically detects errors and bugs, which are
immediately documented and fixed to minimize downtime.

Automatic updates and new features: Our software receives regular automatic updates that not
only improve security, but also continuously provide new features.

Permanent system monitoring: Our software constantly monitors the system parameters to
ensure optimum performance.

Preventive maintenance and problem detection: Our preventive maintenance approach
detects problems and wear and tear before they can cause damage and keeps your device in top
shape.
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Design Improvements

The new device design is characterized by an elegant aluminum casing that is both ro-
bust and aesthetically pleasing. The LED status bar provides a user-friendly visualization
of important information. A touch panel enables intuitive operation and contributes to a
modern user experience that combines comfort and functionality. The new device design
focuses on ergonomic operation.

New Hardware Features

« Tri-couple DTA measuring system: DTA measuring system with three thermocouples for
the smallest endo-/exothermic effects in inhomogeneous samples

« Jacketed DTA measuring system: For corrosive samples

« Patented ,forced flow“ method: Enables forced flow through your TG or TG-DTA. Our
system enables forced flow through the sample, where by up to 100 % reaction gas is fed
directly to the sample. This novel method enables scalable measurements for the first
time, allowing precise analysis under real conditions.
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Unique features

Measurement System

The TGA's measurement system features a high-precision platinum
balance, ensuring accurate and reliable thermogravimetric analysis
(TGA) data. Additionally, the innovative L-DSC sensor attachment
allows the simultaneous detection of differential scanning calorime-
ter (DSC) signals, providing combined thermal analysis capabilities
in a single system. This dual functionality enables comprehensive
thermal characterization for various applications.

Options
The TGA system offers several advanced options to expand its
functionality:

+ Evolved Gas Analysis (EGA): The system can be coupled with
gas analysis tools such as GC_MS (Gas Chromatography), MS
(Mass Spectrometry) or FTIR (Fourier Infrared Spectroscopy) to
analyze gases evolved during decomposition or chemical re-
actions.

» Turbo-Molecular Pump: Ideal for achieving ultra-high vacuum
and maintaining clean gas atmospheres, this option enables
precise measurements in controlled environments.

« Vapor Generator: An optional feature that facilitates controlled
vapor introduction for advanced material studies.

Gas Dosing System

For enhanced gas management, the TGA L83 includes an optional
automatic gas dosing system equipped with Mass Flow Controllers
(MFCs). This system supports two independently controlled gas
channels, allowing precise adjustment of gas flow rates directly
through the software. This flexibility is essential for optimizing expe-
rimental conditions for various materials and processes.
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Atmosphere
The TGA's robust design allows measurements under a wide range
of environmental conditions, including:

« Inert Atmosphere: For stable thermal analysis without
reactions.

- Oxidative and Reducing Conditions: Suitable for studying
material behavior in reactive environments.

« Vacuum Conditions: Ideal for sensitive samples requiring
minimal contamination.

Additionally, the system supports analysis under corrosive conditi-
ons when the appropriate precautions and compatible materials are
used. Residual gas analysis can also be performed by integrating

an optional heated capillary, ensuring comprehensive atmosphere
monitoring.

Precision

The TGA simplifies calibration with its automatic software and hard-
ware integration. This function calculates and applies calibration
factors automatically, ensuring consistent and accurate results. The
calibration factor is displayed for user confirmation, streamlining the
preparation process and enhancing reliability.



UNIQUE FEATURES

Equipment for gas control and
safety (Hz, CO, COq, etc...)

All LINSEIS instruments can be prepared for the use in hydrogen atmosphere
with just minor adjustments. The most important thing is a safety system that
can ensure that there is no leakage and no explosive atmosphere generated
outside of the instrument. Therefore, the Linseis safety system uses hydrogen
sensors that are coupled to an automatic gas control panel. If there is a leakage
or unwanted hydrogen release, the instrument is automatically flooded with inert
gas and the hydrogen valves are closed. This ensures a minimum

risk level during operation. In addition, the system includes an optional combus-
tion unit to which the gas outlet is connected to ensure that the gas used in the
measuring chamber is not simply released into the environment. The system can
also be operated with several combinations of inert gases and even water vapor
besides hydrogen.

In summary, the Linseis safety system
comes with the following benefits:
Automatic evacuation function
Gas flow control for multiple gases
including water vapor and hydrogen
Emergency shutdown function
Gas detector system (Hz, CO, COz,
etc...
optional burn off unit
Continuous monitoring to ensure
safe operating conditions




UNIQUE FEATURES

Linseis equipment for
operation under water vapor
and controlled relative humidity

For many applications in thermal analysis, the atmosphere plays an important role
as it may affect the sample behavior or activate reactions. Humidity influence on
building materials, storage time of pharmaceuticals and foods or influence on
mechanical properties of polymers are just some of the most common examples.
Of course, the Linseis instruments are suitable for such experiments, however
there is one fact that is often causing confusing and must be considered careful-
ly: The difference between water vapor and relative humidty.

Relative Humidity Generators are most commonly used for experiments around
room temperature, while water vapor applications are most often at higher tem-
peratures. When water is heated to its boiling point or higher than that, the water
changes its aggregate form from liquid to gaseous. It is then existing as water
vapor (steam). If this steam is introduced into any kind of reaction chamber or
instrument, it is called water vapor application. In contrast, every gas can trans-
port and contain a certain amount of water at a given temperature. This is called
humidity. Considering air as an example, there is always an amount of water con-
tained in the air, even below the boiling point of water, which is defined as grade
of humidity or relative humidity.
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Software

All LINSEIS thermo analytical instruments are PC controlled. The individual software modules
exclusively run under Microsoft® Windows® operating systems. The complete software consists
of 3 modules:

temperature control, data acquisition and data evaluation. The 32 bit software incorporates

all essential features for measurement preparation, execution and evaluation of a Thermogra-
vimetric measurement. Thanks to our specialists and application experts, LINSEIS was able to
develop comprehensive easy to understand user friendly application software.

Program capable of text editing - Mass Change as % and mg
Data security in case of power failure - Rate Controlled Mass Loss
Thermocouple break protection - Evaluation of Mass Loss
Repetition measurements with minimum para- - Residue Mass Evaluation
meter input

Evaluation of current measurement

Curve comparison up to 32 curves

Storage and export of evaluations

Export and import of data ASCII

Data export to MS Excel

Multi-methods analysis (DSC TG, TMA, DIL, etc.)
Zoom function

1and 2 derivation

Programmable gas control

Statistical evaluation package
Free scaling

Automatic calibration
Optional Kinetic and Lifetime Prediction Software
packages




Technical
Specifications

Product Overview

TGALS3
Design Top-loading
Temperature range RT up to 1100 °C
Heating and cooling rates 0.001to 250 °C/min
TG 1 2 3
High Resolution 0.01ug 0.02 ug 01ug
Sample weight Balance can read weight automatically
5g/+ 2500 mg 25g/+ 2500 mg 35g/+ 2500 mg

Measuring range

(mass change) (mass change)

(mass change)

Gas atmospheres

Inert, oxidizing, reducing, vacuum

Vacuum

Up to 10E= mbar

Gas Dosage

Built-in MFC block with 3 gases
(one purge gas and two reaction gases)

Cooling rate

<12 min (1100 °C -100 °C)

Sample holder

TGA

Sample robot

Q0 positions

Crucible

Pt, Al2Os, Au, Al, Ag etc.*

EGA Couplings

Optional FTIR and/or MS or GC-MS

Interface

* more on request
** Technical data may vary depending on furnace and components

UsSB




Applications

Decomposition of CaC,0, - H,O
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The curves on the left show a calcium oxa-
late reference run. On the blue and red
curves (relative and absolute Am), three
mass loss steps are visible: the first step
corresponds to the release of H,0, the se-
cond to the loss of CO, and the third to the
loss of CO,. The resulting calcium oxide
(Ca0) subsequently reacts with the water
from the first step, which remains in the
reaction chamber if the atmosphere is sta-
tic. This reaction forms calcium hydroxide
(Ca(OH),) during cooling at around 580 °C.

This final step is difficult to observe with a
standard TGA due to typically slow cooling
rates. However, in this case, a full measu-
rement cycle was completed 20 minutes.
The heating and cooling rates were 2 K/s
but can easily be increased to up to 100 K/s
using an inductive TGA.

The measurement on the left was carried
outwith a TG-DSC. The main parts of
cement are tri-calcium silicate, di-calcium
silicate and tri-calcium aluminates.

After mixing the raw cement with water,
different hydrates slowly form. When put in
a STA, the absorbed water evaporates first
during thermal decomposition, then hy-
drates of the calcium silicate decompose
and at 570 °C the hydroxides of calcium,
magnesium and aluminum follow.

You can see this effect as mass loss steps
(red curve) with parallel endothermic
effects on the DSC signal (blue curve).
Subsequently, carbon dioxide is released
from the carbonates, showing a huge mass
loss step at around 800 °C.



Decomposition of rubber
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place in several stages. The decomposition
products are volatile, resulting in a total
weight loss of almost 100 %.
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