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1 Introduction

The DSC2500 determines the temperature and heat flow of materials as
a function of time and temperature. Provides data on endothermic (heat
absorption) and exothermic (heat production) processes during phase transi-
tions, melting, oxidation, and other kinetic and thermodynamic processes. It
can also be used to measure and quantify the heat capacity of a material.
Important features are:

• This DSC is equippedwith theRefrigeratedCoolingSystemRCS90. This
operation ranges from −90◦C to 550◦C. The instrument last calibration
was on Nov 09/2023 using a temperature ramp from −90◦C to 400◦C.

• The robotic arm (autosampler) automatically load the sample and ref-
erence pans and can process up to 53 samples + 1 reference

• The system is operated with TRIOS software. The user needs to design
a sequence .
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Figure 1: DSC2500 at the Soft Materials Lab, in SMIF
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1.1 DSC2500 display
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Figure 2: DSC2500 display panel, allows control of the DSC as well as
monitoring relevant parameters

2 Basic steps quick check

The general outline for DSC experiments include:

1. Open Nitrogen valve

2. Selecting sample pan / lid system.

3. Preparing sample.

4. Configuring the autosampler or manually loading the DSC cell.

5. Designing the experimental run or sequence of runs using the TRIOS
software.

6. Running the experiment or sequence.

7. Shut down RCS 90

8. Wait until the Flange temperature reaches 20◦C, then close nitrogen
valve

3



3 System Startup

1. Open Nitrogen valve and verify there is sufficient gas to last the duration
of your measurements. The Gas Delivery Module (GDM) light in the
Status Bar will turn green (fig. 3, red circle) and the base purge signal
will indicate approximately 406 ml/min of flow (fig. 3, panel highlighted
by a yellow rectangle).

2. Verify that the DSC2500 instrument is turned on and the RCS 90 cooler
is both turned on and switched to Event mode.

3. Open TRIOS software and connect to the DSC2500 instrument.

4. Turn the RCS 90ON by cliking the command in the Temperature subsec-
tion of the Control Panel window.The flange temperature will approach
−90◦C approximately 15 minutes after the RCS 90 is switched on.

Figure 3: Trios interface. The control panel can be called clicking theControls
button in the top menu. The Control window is located at the right of the
screen

4 Define Standby Temperature: Control Panel

The control panel can be called clicking the Controls button in the top menu.
The Control window is located at the right of the screen
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4.1 Set Temperature

Although the experiment temperature si defined in the test procedure, it is
often desirable to set the temperature prior to starting the experiments. To
access go to the tab GeneralTemperature in the Control panel (fig. 3).

• Enter the desired value in the field to the right of Standby, then click
Standby

4.2 Gas source and flow rate

The system you’re using only hasNitrogen gas. The systemmust be operated
with a Flow rate of 50 mL/min

5 Preparing the Sample

This instrument uses Tzero pans, Tzero lids, and Tzero hermetic lids. The
sample pan is loaded with a sample of a known mass. The optimal sample
weight is dependent on the type of measurement being conducted (see
Appendix A).Typical numbers ranges between 5mg to 20mg. Pans are sealed
using the Tzero press.

1. Determine the appropriate sample mass for your DSC experiment(see
fig. 4 for reference).

Figure 4: Table for detemining sample size.

2. Determine the appropriate pan, lid and press die set. (see Pan / Die
Selection table)
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3. Install appropriate die set into the Tzero press.

4. Use the balance and record the mass of the sample and of the Tzero
pans.

5. Spread the sample as evenly and as flat as possible into the sample
pan. Non-flat samples may need to be pressed using the cupped upper
die available in the BLACK and GREEN die sets.

6. Using tweezers position the lid onto the pan, and place the assembled
pan into the lower die.

7. Press handle to crimp the lid onto the pan. No significant resistance
should be encountered during pres operation.

8. Use the pan ejection pin to remove the sealed pan from the lower die.

9. Place the closed sample pan into any available position in the autosam-
pler tray. Some experiments, such as isothermal oxidation, and speci-
mens require an open pan. When using open pans, the risk of DSC cell
contamination may increase.

6 Setting experimental sequence in TRIOS

In this section we give an overview on how to create "runs". For more infor-
mation refer to appendix B and the resources on SMIF/DSC website.
Each Runs is requires defining asample and a procedure. We recommend
creating the runs in the Design view.

1. If available, Open a previously Saved Sequence file. Go to “Experiment”
tab. Access “Design View”.

2. load a sequence clicking "Load Sequence File" (fig 5).

3. Create a sequence by clicking "Create New Runs" in the Design View
(fig 5)
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Figure 5: Create runs in the "Design View". You can create multiple runs in the
window, for that right click-> "Append Run". Move it to the "Running Queue" by
selecting the run and doing right click-> "Copy to the Running Queue"

4. Enter the sample information.

• Enter the sample name.
• Enter the sample pan number, sample mass, and the pan mass.

5. Enter the reference information.

• Press the “Edit Tray Configuration” (fig 5, yellow circle). A graphic
with the tray will appear (fig 6). Select the numbers you will use by
clicking. Report the "Sample Mass", the "Pan Mass" and the "Pan
Type" for each tray number.

• Select the reference pan number from the drop down list. Note:Pan
number 0 is for manual loading of the pan. Use it if you don’t want
to use the autosampler arm.
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Figure 6: configure the tray according to the Pan Numbers you will be using.
Report mass and pan type for each pan number in use

6. Define the Operator, Project and Note fields.

7. Define the DSC procedure.

• Using the test drop-down list you can select a pre-programmed
test template or, by selecting “Custom”, create your own method.

• Optionally name the test
• Edit the segments to define the specific experimental conditions
of your DSC experiment.

8. In the “Design View” sub-panel of the File Manager Panel, right-click
on the currently designed run, and select “Copy to the Running Queue”
(fig. 5).

9. To begin executing runs located in the running queue, press the green
start button at the top panel of TRIOS.

Runsmay be inserted or appended into the running queue from the “Design
View” window, previously completed runs, or saved custom templates.
it is possible to modify the currently running method by interacting with the
“Running Method List” sub-panel of the “Control Panel”

7 Saving Your Data

7.1 Save Procedure and data

1. Go to the Design view or in the Running Queue.
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2. Click Save sequence

3. Locate your folder and save.

4. Export data to Excell:

• Select the run.
• click in the TA button at the top left of the screen
• select "Export to Excell"

8 Shut Down

It takes approximately 20 minutes for the flange temperature to approach
the standard standby temperature. If purge gas is turned off prematurely,
condensate may form inside the DSC and deteriorate performance.

1. Turn off the RCS 90 cooler from the Temperature subsection of the Con-
trol Panel window. Alternatively, you can set this step in the Experiment
Sequence by defining an Event step at the end of the run.

2. If changed during the course of your experiment, set the Standby Tem-
perature to 20◦C.

3. When the Flange Temperature reaches 40◦C, close the Nitrogen gas
valve.

4. Exit the TRIOS software, Leave DSC and RCS 90 powered on

A Tzero Pans: how to prepare samples
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B Experimental Sequence: Segments Available
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