DSC using 020 instrument

Experimental Considerations

1) Before starting the instrument consider your experiment conditions:
a. What temperature range are you testing?
1. Maximum temperature on this system is 550 °C
il. Minimum temperature is -90 °C
b. What scan rate will you be using; will you need different scan rates in different
temperature zones?
i. Depending on your goal temperature there is a maximum cooling rate that
can be achieved
ii. From 550 °C to 300 °C; 100 °C/min
iii. From 550 °C to 120 °C; 50 °C/min
iv. From 550 °C to -20 °C; 20 °C/min
v. From 550 °C to -50 °C; 10 °C/min
vi. From 550 °C to -75 °C; 5 °C/min
vii. From 550 °C to -90 °C; 2 °C/min
c. Will your sample react with the sample pan at the desired temperatures?
i. If sample reacts with pan this will damage the instrument, stop here
ii. Ifyou are not sure then stop and go look up more information
d. How will your sample break down under heating? Will it decompose to form
gaseous by products?
i. Samples that off gas when heated require special pans and setup
ii. Ifyou are not sure how the sample will react under heating test on the
TGA to determine decomposition temperatures and when weight losses
occur is recommended
iii.  Ifin doubt go to the literature to see how others have handled samples of
similar type

Sample loading

1) Select a pan and a lid for your sample
2) Make sure that you have a reference pan of the exact same pan type
3) Place the pan and lid on the blue colored pan holder




4)

5)

6)

7)

8)

Put pan/lid/holder setup on analytical balance and zero the
balance
Carefully load the pan with sample
a. The sample should lay flat on the bottom of the pan
b. Make sure there is no sample outside of the inside
part of the pan before weighing
Check weight of the sample
a. Mass should be between 1 mg and 20 mg
Once appropriate amount of sample is loaded carefully place
lid on pan so that it sits level

Place the pan/lid/pan holder setup in the pan crimper and
pull the lever down completely then raise it

a. Pull the lever to the back so the pan crimper is raised

b. Place pan/lid/holder setup in the pan crimper

c. Pull lever down to the front completely, then raise it
(The whole setup should sit snuggly in place before you pull the lever)



< Step 8a

Step 8c 2>

9) Check the pan and lid to see if the lid is fully seated in the pan with no visible sample
10) Weigh the sample after sealing the pan, this is the mass that will be input in the
instrument program
11) Load sample plan and reference pan into the sample cell in the instrument
a. To load pans, remove heat cover, shown below



b. Next remove both cell lids using tweezers to handle them (Do not place hot lids
on the sample cell, this will cause damage. Place them on the right side of the
instrument)
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c. The sample pan should be placed on the column closest to you while the reference
pan should be on the column towards the back



Reference Pan

Sample Pan

d. Replace all the cell lids and heat cover before setting up the computer system and
starting the scan



Computer Program Setup

1) Open the N> tank attached to the DSC
2) On the instrument computer open the instrument control program, TA Instrument
Explorer, by clicking on the instrument icon outlined in red in the image below

a. Wait until the © is replaced by a blue and yellow plug icon
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b. If the window with the instrument icon is not open, use the TA Instrument
Explorer icon shown below. This shortcut is on the desktop and on the toolbar

3) In the instrument program go to Control select Event and click On to turn on the cooling
system
a. Start cooling system immediately after opening the N tank
b. Immediately after starting the cooling system, go to the Control menu and click
on “Go to Standby Temp.”
c. Do not start any experiment until the Flange temperature reaches below -70 °C
d. Flange temperature is displayed in the table on the right-hand side of the screen
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4) While the flange is decreasing set up experimental conditions
5) Go to the Summary Tab

a.
b.
C.

Under Mode select Standard

Under Test select Custom

Under Sample Information fill in the sample name, select the pan type, input

sample mass in mg from before and add any comments in the comments section
i. If you are using the supplied DSC pans select Aluminum

Next to Data File Name click on the button with the box on it to open the file

save menu

In this menu select the folder you want to save in and fill in the file name then

click save
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6) Go to the Notes tab
a.

In the operator field type in your name

b. In the purge gas section select the gas you will be using (N2 or air)
c. The Flow rate should be kept at 50 mL/min

<] Control

Calibrate Tools View Window Help

000 e NRE f BENN@L XAFEO

Experimental

<4 B | Funlsiandby Tempal 31

*C 513 1:41.31°C 510 2-0.016mw 510 30min Storeioff Event off

= Signal value
Summaryl = | Procedurs Eqa Notes ] Mfmd e T I
Notes Segment Time 0.00 min
Remaining Run Time o min
Operatar jJEﬂ Termperature 41.319C
Sequence No. 73 Heat Flow 0,016 i
= Funl Extended Text Set Point Temp 0.00 °C
Heater Fower 0,000 W
Flange Temperature 41,53 °C
Heater Temperature 4164 °C
Sarnple Purge Flow 0.00 mL/min
Mass Flaw Contral Settings
Sample #1 - Nitragen v| FlowRate [50 mlfmin
. g = £ # | Punning Segment Description
1 @ Sampling interval: 0.10 s/pt
Auto Analysis 2 t+ Equilibrate at-50.00°C
4 Z .
[ Aibanaia ‘ 3 [ Ramp 10.000 “C/minto 40.00 °C
Analysis Macro [ =]

1.80+

=
T

Heat Flow (m)
na o
E o=
T T

1.00+

080 T T T T T T T T T T

080 100 110 120 130 140 150 160 120 180 180 200
Agpend Help

Tempersture ('C)

Standard

Seg OinRun 1 12:13:27

7) Go to the Procedure tab



a. In the drop down next to Test select Custom

b. In the notes section you can fill in any information about your test that you would
like to have

c. Under Method click on the Editor button to change the method
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d. This will open the method editor window shown below
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e. Click on the New Method button (White sheet icon) to start a new method

f. Click on and drag the segment types you want to use in your experiment into the
white box on the left

g. Most common segments used are:

i. Ramp: Changes furnace temperature at a given rate in °C/min to a
specified temperature



ii. Isothermal: Holds furnace at last set temperature for a specified amount
of time in minutes
iii. Equilibrate: Heats or cools the system as quickly as possible to a
particular temperature and then holds until the temperature stabilizes
8) Once you have confirmed that all method and data file information has been properly
input click on Apply in the bottom left side of the screen
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Starting scan

1) Check that sample pan and reference pan are properly loaded in the instrument cell

2) Check that the desired method is properly loaded and does not exceed the max
temperature of 550 °C

3) Check that the Flange Temperature is below -70 °C

4) Ifall of these are set up then start the run by clicking the green play button

Post Experiment tear down

1) Once then scan is complete the sample pan can be removed
a. Ifyou are doing multiple samples then replace the finished sample with the next
sample and start that scan
b. If you are done with your experiments then just remove your sample pan and
replace the cell covers and heat shield
2) When you are done with the instrument turn off the cooling system
a. Got to Control then Event and click Off
b. You will hear the cooling system shut off



3) IMPORTANT: Leave the N, gas tank open until the Flange Temperature warms up to
higher than 10 °C
a. This is to prevent forming ice in the sample cell
b. Ifice forms in the cell then it will have to be baked out and recalibrated resulting
in the instrument being down for several days



Data analysis

1) Analysis of DSC data is done using TA Universal Analysis
a. When the program is first opened it will show a large blank screen
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2) Open DSC data in the analysis software;
a. Click on File then select Open from the drop-down menu
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b. In the pop-up window, the file path to your data folder is System(C) --> TA -->
Data --> DSC --> “Your Group Folder”
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c. When you select the file to open a new pop-up with the sample information will
appear
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d. In this window you can select Units to change the display units or Signals to
change which signals are displayed on the x and y axis
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e. Once the units and signals are selected click on OK to open the file



3) The opened file will show the selected x and y axis values and units
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4) To change the range on the x or y axis right click on either axis to pull up a pop-up where
the axis ranges can be manually changed
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5) To change what data is displayed right click on the graph area and select Data Limits
Time or Data Limits Temperature
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b. To visualize the full data set after using data limits, right click on the graph area
and select Full Scale All
6) The software has several options for analyzing data
a. Integrate peak linear
E Fle Edt Rescale Graph Analyze Tools View Macros Window Help
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b. Integrate peak Sig Horizontal
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c. Peak Maximum
E Fle Edt Rescale Graph Analyze Tools View Macros Window Help
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d. Signal Maximum
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e. Signal Change
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f. Glass/Step transition
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7) For any analysis option red crosshairs will appear on the screen
a. You can double click on the data curve to move the cursors, these should be on
either side of the feature you are looking to analyze.
Then right click on the data screen and click accept limits
c. You can also right click on the screen and select manual limits to input an exact
temperature window
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8) Some common thermal events observed in DSC analysis are shown below.



