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Sample Preparation

1.

Using the Sartorius Microbalance, weigh and record the mass of your empty
aluminum Tzero pan and lid. Then tare the pan and weigh 1-10 mg of sample into
it, recording the sample mass to 4 significant figures. Eliminate static electricity
on your pan/sample, as the balance is highly sensitive.

. Seal the sample pan

a) Place the pan in the blue die, and place a lid on the pan

b) Move the die into the press:

. Seal the pan using the Tzero Press. Caution: the press exerts an enormous amount

of pressure on the aluminum pan, never insert your fingers in the press!
Place your sample pan in one of the autosampler positions, labeled 1-50.

Place an empty pan (with sealed lid) into one of the positions labeled R1-R4 to be
used as the reference mass. Be sure that the reference pan/lid is the same type
as your sample pan.
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Turning on the DSC

1. Check that the house nitrogen line (to the left of DSC, behind Tosoh) is ON (handle
parallel to piping):

3. Double click the Q2000 icon to connect to the instrument. A two-toned beep and a
yellow icon indicates that the instrument has successfully connected.

5 TA Instrument Explorer — [m] X

‘|A1||ocaﬁons | [antypes ﬂ“‘ aE800

Q2000-2076
40.013°C Co.

&)
Ll

For Help, press F1 E_

Successful connection:

| 40013°C
iComplete @U
i Of M
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4. The following window may pop up, click “OK”

;Q2000—20?6 - DSC Q2000@U Of M ped

i':.\__Q:' The requested operation requires elevation.

5. Check that the chiller is powered ON. Caution: Never turn the chiller on without
nitrogen flow! If left on without N,, ice/condensation will build up in the cell and
damage it! There are two ways to turn on the chiller:

a. Through the software - This method is preferred because it will ensure that
the chiller gets automatically turned off in the event of a power outage or
instrument failure.

i. Check that the switch on the front of the chiller is flipped to “Event”

[photo]

ii. In the TA software, click “Control.” From the dropdown menu, select
“Event,” and click “On.” Once clicked, “on” will be greyed out and
“off” will be black.

ﬁ QSeries - [Q2000-2076 - DSC Q2000@U Of M]

| Control  Experimental Calibrate Tools View W

¢ Strt Mg 8
Stop —
s Reiect ME40.03°C
= Rejec - A
| Ex 1=
Hold ummary
sa -
nesume Procedure
[ Lid 2 Mode
Store > Test
-y Gas > = =
Event > On 1
Air Cool > Off
PCA Shutter > Fan lypt
Go To Standby Temp Sample Si
Autosampler > [~ PanM:
LNCS > Comments
Shutdown Instrument
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b. Manually - This method is not preferred because the chiller may stay on
even if the DSC shuts down or the N, is turned off, damaging the cell. Note:
As of April 2021, the chiller is turned on in manual mode because the
chiller was turning off unexpectedly during sample runs. The TA technician
suggested leaving it on manual to solve the issue. As of December 2021,
manual mode caused ice build-up in the instrument, chiller returned to
event mode.

i.  Flip the switch on the front of the chiller to “Manual.” The “Event”
option in the software will now appear as if the chiller is turned off
(“off” = greyed out, “on” = black)
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6. Wait until the Flange Temperature reaches about -80 °C before beginning a run.
You will see this temperature in the real-time signal monitor window at the upper
right of the software:
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Signal [ Value [ ~
Method Time 0.00 min

Segment Time 0.00 min

Remaining Run Time 0 min

Temperature 40.03 *C

Heat Flow 0.106 mw

Heat Capacity 0.000 mJ/=C

Set Point Temp 40.00 °C

Heater Power 42.642 W

Flange Temperature -82.19 °C -

University of Michigan
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Running a Sample

Entering Sample Information

1. In the experiment tab of the TA Instrument Explorer software, you may create a
new sequence by clicking “new sequence” on the left.

2. Alternatively, you may add your sample to an existing sequence by clicking
“append run” or “insert run,” depending on where you want the new run in the

sequence.
& QSeries - [02000-2076 - DSC Q2000@U OF M) - u] X
< Control Experimental Calibrate Tools View Window Help - & x
e0one DRE A BBl A A
& vl | | RunT'siandby Temp.4p03'c
= Signal | Value ~
i, Summary | El Pmcedule‘ [ Nulesl Method Time 0.00 min
PaCe e Uy Segment Time 0.00 min
T Rema\nlng Run Time 0 min
Mada |Standard Temperature 40,03 °C
K v py [ - Heat Flow 0.104 MW
. Test |Custom - \\Chem-2ua42428h5\ta\QProcedures\DSC v | [ | &1 Heat Capaciy 2,000 mIFC
append run o X Set Foint Temp 40.00 °C
. Heater Power 42.698 W
insert run Sample Mame | Flange Temperature -§2.15 °C v
new sequence Pan Type ITzelo Aluminum Hermetic ﬂ # | Running Segment D phi -
— — 1§t Equilibrate at0.00 'C
Sample Size It‘000 mg Pan No. |1 —| Ref I2 3. 2 |+ Isothermal for 5.00 min
[ PanMass 0T 3 Mark end of cycle 0
I . mg (Sample) 0.000 mg (Reference) 4 [ Ramp 10.000 “C/min to 350.00 'C
5 |+ Isothermal for 5.00 min
Comments | 6  Markend ofcycle 1
7 ¥ Ramp 10.000 “C/min to 0.00 °C
2 |+ Isothermal for 5,00 min
9 o Mark end of cycle 2 ¥
Data File Name |‘|\C“ Data\DSCI2021\EAMIEAM_S-1-121\P 200
[ Network Drive I : 1.90
1.80+
170+
160
g
E, 50
§1 40
{“1 30
1204
1104
e <«— select experiment tab 100+
-4 Catioras [ eemy ] ) T T T R et e
» - o1 - i . | : X .
¢ Platinum Append | | __ree | Temperature ('C)
Ready Sta Standard |Seg OinRun 1 [14:07:09

3.

turns blue to edit the sample information.

Standard Sequence

D¢ | W5 5] = -
Sequence No. 9
- .
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4. In the center panel, select the “Summary” tab to enter your sample information.

01

' QSeries - [Q2000-2076 - DSC Q2000@U Of M] - m} X
<= Control Experimental Calibrate Tools View Window Help -
o000 e NEE AT EBRNwd AXTO
B - s
Experiment :— | Signal | value ~
prrsr— Summary [| ] procedure | [§ Notes | Method Time 0.00 min
= , Segment Time 0.00 min
P
0 I (5 | H |%| @| il STl Lk L Remaining Run Time 0 min
l!51 SequenceNo 8 Mode o Temperature 40.03 °C
- N = = Heat Flow 0.104 mW
- Runl Test |C||=loln T\Chem 2ua42423h5.\ﬁ\0Pmcadulas\DSC_| Bl & Heat Capactty 0,000 my*C
- e ) Set Point Temp 40,00 °C
ST Heater Power 42.698 W
Sample Name | Flange Temperature -82.15 °C ¥
Pan Type ITzam Aluminum Hermetc Ll # Running Segment Description -~
— - 1§+ Equilibrate at 0.00 'C
Sample Size Io-m mg Pan No. |1 3. Ref. [2 3. 2}~ Isothermal for 5.00 min
3 Mark end of cycle 0
[™ PanMass |D 000 mg (Sample) 0000 mg (Reference) 4 " Ramp 10.000 ‘C/min to 350.00 'C
5 |~ Isothemmnal for 5,00 min
Comments | 6  Markend ofcycle 1
7 F"Ramp 10.000 ‘C/min to 0.00 'C
& |+ Isothermal for 5.00 min
9 « Markend of cycle 2 2
DataFilcName  [\Chem2uad24Z6h6)1a\DatalDSCI2021\EAMEAM 5-1-1211P 200
[~ Metwork Drive [ 2 1.90
| 1.804
1.704
1,60+
5
£1504
£1.404
2130
1.204
1.104
Rl F— 1001
M 00 0 ’ 4 c J
0.80 1.00 1.20 140 160 180 200

Append { £ | Cancel

Help

Temperature ('C)

[ESETM standard [Seg OinRun 1 [1407:09
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5. Under “Procedure Summary” select “standard” for mode and leave “Custom...” for

test.

¥ Qseries - [Q2000-2076 - DSC Q2000@U Of M] - [u] X
<@ Control Experimental Calibrate Tools View Window Help - & x
c0cne NENE At EBRN@L A AT
48 vl | B [ RunTstandby Tempag03C
- signal [ vaiue ~
" S | ﬂ Pmcedu:e| B Nalesl Method Time 0.00 min
- = Procedure Summary Segment Time 0.00 min
D | EJ_ | H |%| L@}| i | i Remaining Run Time 0 min
= Temperature 40.03 °C
¥l Sequence No. 9 Test Heat Flow 0.104 mw
=+ Runl Heat Capacity 0.000 ml/eC
Sanple eotr Power” 4298w
Sample Name | Flange Temperature -82.15 °C W
Pan Type [Tzero Aluminum Hermetic | # | Running S t Descript [~
- - 1§+ Equilibrate at 0.00 °C
Sample Size Io 000 mg PanNo. || = Ref |2 3. 2 |- Isothermal for 5.00 min
Pan M 3 v Markend ofcycle 0
[~ PanMass |a.ooo mg (Sample) 0.000 mg {Reference) 4 " Ramp 10.000 ‘C/min to 350.00 'C
& |~ Isothermal for 5.00 min
Comments | 6 " Markend ofcycle 1
7§ Ramp 10,000 ‘C/min t0.0.00 'C
& |+ Isathermal for 500 min
9 o Markend ofcycle 2 b
Data File Name ‘\\Chem'2ua42428h5\la‘LData\DSC'L202l\.EAlﬂE&M,S'1’121\F‘ = 200
[~ Network Drive [ ? 1.90-]
| 1,80
1.70+
1,60+
=
£1.504
éw 40
#1301
1.204
1.104
= - 1.004
bk Cotboee | Y T T P P} P T
. - o A £
4;1'( Platinum Append ‘ ‘ LEE) | Temperature ('C)
Ready EEFTT Standard [Seg OinRun 1 14:07:09

6. Under “Sample Information,” enter a name for your sample. NOTE: This is NOT
the name that your data will be saved under! It only identifies your sample in the

sample sequence.
Sample Information
— Sample Name

Pan Type

Sample Size
[~ PanMass

Comments

Data File Mame

[~ Metwork Drive

|DSC_lest-run

ITzern Aluminum Hermetic E|
IW mg PanMo. | | Ref Iz_g
0.000 mg (Sample) 0.000 mg (Reference)

|11|,Chem—Zua4242,Bh5‘|,ta\DabalDSD\,ZﬂZI‘LEMT\EAM_S-'I-12'IRF’ >

| 3|

10
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7. Choose the appropriate pan type from the drop-down menu. Choose “Tzero
Aluminum Hermetic” for standard and low-mass hermetic pans.

Sample Information

Sample Name |DSC_test-run
Pan Type |Tzero Aluminum Hermetic ﬂ
e I == =R
Sample Size

Tzero Alod Aluminum Hermetic
Aluminum
B Femliizee Aluminum Hermetic

Alod-Al Hermetic
Comments Gold

Data File Name \Chem-2u242428h5\t2\Data\DSC\202\EAMIEAM 6-1-1211P

[~ Network Drive | @

8. Enter the appropriate sample mass, sample pan mass (includes pan and lid),

reference mass (includes pan and lid), sample pan number, and reference pan
number (from auto sampler).

Sample Information

Sample Name [DSC_lest-run
Pan Type [Tzero Aluminum Hermetic LI
Sample Size 3456 mg PanNo. |1 3: Ref |1 =

[~ PanMass 53458 mg (Sample) 53604 mg (Reference)

Comments ’

DataFileName ~ [\Chem-2ua42428h5\ta\Data\DSCI2021\EAMEAM _5-1-1211P 5 |

[~ Network Drive | 2 |

9. Click on the “browse” icon, which will open a pop-up window for you to choose a

file location and name for your data. NOTE: This is the name that your data will
save under!

Sample Information

Sample Name lDSC_test-run

Pan Type szelo Aluminum Hermetic LI
Sample Size 3456 mg PanNo. |1 3: Ref |1 =
[~ PanMass 53.458 mg (Sample) 53604 mg (Reference)

Comments ’

Data File Name |\‘\Chem-2ua42428h b\ta\Data\DSC\2021\EAM\EAM_5-1-121\P @

[~ Network Drive | # |

10.Click “Apply” at the bottom of the center panel to save your sample
information.

11
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Setting Method Parameters

1. In the center panel, select the “Procedure” tab to enter method parameters.

University of Michigan

& QSeries - [Q2000-2076 - DSC Q2000@U Of M)

<= Control Experimental Calibrate Tools View Window Help

000N mRE At EERleX A2

&« || [Runi: y TeMPi40.02°C
= Signal I Value ] -
Su‘nmalyl ﬂ HEEAIE |@ Noles] Method Time 0.00 min
— Segment Time 0.00 min
h] L ! H|%| joss| ﬂli | Procedure Information . Remaining Run Time 0 min
— Temperature 40,02 °C
[21 Sequence No. Test [Custom =] W@ Heat Flow 0.100 mW
= - Heat Capacity 0,000 mijeC
Notes Set Foint Temp 40,00 °C
Heater Power 42435W
Flange Temparature -81.76 °C w
# Running Segment Description
1 s External event Off
Method 2§+ Equilibrate at 75.00 'C
Cell/Cooler Conditionin Editor. 3 I+ Isothermal for 12000 min
D [ o ’ 4 [ External eventOn
Segment Description | Advanced..
s External event OFf
1+ Equilibrate 2175.00 C Paost Test..
b+ Isothermal for 120 00 min
[B: External eventOn
200
1,90+
1.60
1.704
1.60
g
150
g
51404
2130
1.204
1.104
"5'73' Experiment 1.00
g Cokra B R A A A N IR
—— 01 ; H : L : :
|<i_( Platinum Aopend | elp Temperature ('C)

Experimental Wizard

Standard | Seg OinRun 1 |15:18:55 2

2. Under “Procedure,” select a pre-programmed method or “Custom.” Custom is
often more useful because you can choose your desired parameters. You may open
a previously saved method by clicking “open.”

Notes

— KathAaA

" Summary E Procedurel@ Nolesl

~Procedure Information

open pre-saved method

Test |Custom

Ramp

Heat/Cool/Heat

Cyclic

Isothermal

Oxygen induction time
Cell/Cooler Conditioning

=]

H(v)

12
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3.

4.

To edit a custom sequence, click “Editor.”

Summary ,g Procedure |[;y Notes‘

Procedure Information

Test ICustDm ,LI H| €

Notes

Method
Name ICE]I}CouIerCDnditjuning m

| Segment Description | Advanced...

Ello External event Off
i+ Equilibrate at 75.00 °C Post Test..
§+ Isothermal for 120.00 min

E.'. External event On

EONT ISR

In the resulting pop-up, you can edit your method. There are several actions to
edit the method:
a. To open an existing method, select “open method file.”

Method

Method Contents

— Segment list ~
Name |Ce|\fCooIerCond|t|onlng ..6 H x # Jump

it Equilibrate

# | SegmentDescrption I+ Initial temperature
[Bl:External event Off F"Ramp

it Equilibrate at75.00 °C I+ Isothermal

+|sothermal for 120.00 min FStep
El:;E:rternal event On 4 Increment temperature

O Repeat

¢ Repeat until

$ Abort next segment on limit

€ Sampling interval

[El;External event

e Data storage v

O R

< >

| Cancel | Help |

b. To add a segment to the end of the existing method, double click on a segment
from the list at the right.

c. To add a segment anywhere in the method, click and drag a segment from the
list at the right anywhere in the method.

d. To move an existing segment to a different location in the method, simply click
and drag to the desired position.

13
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e. To edit parameters in a given segment, double click on the segment, enter the
desired parameters (e.g., ramp rate, time, temperature), then hit “enter.”

Method

Method Contents

MName |CeII[ConIerConditioning

= Segment list
Oz E| X I Jump
£+ Equilibrate

# | SegmentDescription
1 [EiExternal event OF
2§t Equilibrate at 75.00 °C
3 l-Isothermal for [[EII

4 [HiExtemal event On

oK | Cancel

["Imtlaltemperature
~"Ramp

i+ Isothermal

min I+ step

=F Increment temperature
J Repeat

¢J Repeatuntil

$F Abortnext segment on limit
% Sampling interval
[B.External event

[ Data storage

<

‘ Help ‘

f. To remove an existing segment from the method, single click on the segment

and click the “delete” icon (or hit “delete” on the computer keyboard).

Method
Method Contents
— Segment list
Name ‘CellfCooIerCondmcnlng D& - ¥ Jump

t+ Equilibrate

Segment Description

{Exte & O
2 4t Equilibrate 3t 75.00 'C
3 Pisothermal for 120.00 min
4 @\';Ememalevent On

I+ Initial temperature
" Ramp
|+ Isothermal
I step
<k Increment temperature
J Repeat
O Repeatuntil
Abort next segment on limit

Sampling interval
,External event
[ Data storage
<

o]

Cancel |

Help |

5. To save your custom method for future use, name it and click “save.” To use the
method without saving, click “OK.”

Method

Method Contents

save method

Name IDSC-tesl-rurl

= Segment list
(] D‘ X I Jump

$+ Equilibrate

# | SegmentDescription

1 d+Equilibrate at 75.00 C

2 Ilsothermal for 120.00 min
3 [:Exemalevent Onl

Cancel ]

I+ Initial temperature
I~"Ramp

I+ Isothermal

[ Step

4k Increment temperature
U Repeat

J Repeatuntil

F Abort next segment on limit
Samplmg interval

[B): External event
E_Daia storage

<

Help |

parameters.

11. Click “Apply” at the bottom of the center panel to save your method

14
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Starting the Sample Run Sequence

1. The software will begin analysis at whichever sample is marked with the red

arrow. Check that the red arrow is at the sample that you wish to analyze. To

move the red arrow, hover your mouse over the sample you wish to begin with; a
yellow arrow and banner will appear.

Standard Sequence
-
Do ||-2 &=
=l Sequence No. 9
= ¢+ Runl:

Click to schedule Run 2:
-

2. Single left click to place the red arrow at the new sample.

Standard Sequence

D& Wl | £ 55| 8| |
=] Sequence No. 9

+ RunT:
= + Run2:

- e

3. There are two ways to start running the sample sequence:
a. Click the “play” icon at the upper right to begin the sample sequence.

& QSeries - [Q2000-2076 - DSC Q200C

i Control Experimental Calibrate

o e &
& ¥l | B | Runlgtandby Temp

Expeniment
Standard Sequence

D|e|d|-=] &B]m=| 8|
| Sequence No. 9
-+ Funl:

+ RunZ

+

15
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b. Hover the mouse over the red arrow until a green banner pops up.
Double left click to begin the sample sequence.

Standard Sequence

D od|[2]E
=l Sequence No. 9

-
+ Run2:

- REE

4. A running sample can be monitored by the right hand panel. The topmost window
gives the real-time instrument conditions. The middle panel indicates the
current method segment being run, and the bottom panel displays the real-time
thermogram for the current sample.

a QSeries - [Q2000-2076 - DSC Q2000@U Of M] - [m) x
<« Control Experimental Calibrate Tools View Window Help - & x
cecone mRE AL EBRI@R X220
4 ¥l | B [Runisiandby Tempap oz
= Signal | value [~
Summary | (] procecure | [ Notes | Method Time 0.00 min
= = Procedure S Segment Time 0.00 min
[= |Q ‘ HI%} “;I \}_@‘ ﬁg‘ AR Remaining Run Time 0 min
ey : Mode [standara -] & Temperature 40.02°C
=== Heat Flow 0.101 mw
b+ Runl Test |Custom ~l B|lw oot Capaciy 0000 myec
+ Run2 ) Set Point Temp 40.00 °C
* Run3 - Haater Fower 42.406 W
Sample Name |Dsc‘les‘-'m Flange Temperature -81.16 °C v
Pan Type [Tzero Aluminum Hermetic -] # | Running Segment Description
- < 1t Equilibrate at 7500 C
Sample Size 0.000 mg Pan Ne. [3 3, Ref. |1 3 2 | Isothermal for 120.00 min
3 [H: External event On
[~ PanMass 0000 mg (Sample) 53604 mg (Reference)
Comments |
Data File Name I\‘\Chem-Zua‘Zﬂ!H\la\Daﬁ\DSC\Zﬂi1\EAM\EAM,5-1-121\D > 200
[~ Network Drive | z 1504
180+
1704
<160
=
£1504
z
1404
IE] 30+
1204
1104
. Experiment 1.00
54 Callernion = B T A "I R e §
h N 03 d ! Hel
27 Platinum Agpen ‘ ) Temperature ('C)
Experimental Wizard JM Standard [Seq OinRun 1 [16:26:41

5. After a given sample is finished running, a red check mark will appear in the
sample sequence panel at the left.

| Standard Sequence

Do W|-$ &= |
=l Sequence No. B

v
= RunZ

16
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Processing the Data

Opening and Viewing Thermograms

1. On the desktop, open the TA Universal Analysis software by clicking the icon.

2. To open a data file go to File — Open. Raw data files are “File 00X” file types and
have the extension .00X. Select the desired file, then click OK.

3. A window will pop up. You may choose to plot the exotherm (i.e., which direction
the exothermic [crystallization] peaks point in the thermogram) up or down. Make
sure to label the chosen direction in your final worked-up plot. Click OK.

X

File )
Name: C:..\DSC\2020\EAM\EAM_5-1-048\EAM_PffBT4T-20D.002 L’
Date:  12-Aug-2020 10:38 Units... I
Module type |
DSC Standard Cell RC Data Limits... |

Parameters
Sample: [EAM_PFBTAT-20D

Size: [4.4970 mg

Operator: [DEF

Method: [EAM_OPV_materials

Comment: |
Exothem: W Cell constant: W
(v
«<Preveus | (0K ]| P L

17
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4. The file will look something like this when opened:

T3 Fle FEdt Rescde Graph Analyze Tools View Macros Window Help

SS&NEHIUSUBEY " EEFMVVAAYC L NE2R

- & X

Sample: EAM_PffBT4T-20D_0-350C DSC File: C:..\EAM_5-1-068\EAM_PffBT4T-20D_0-350C.001
4
3 4
= |
= 2
2
o
w |
3 1
I 4
_ T T —
- ———|
0 S \'?q\—f—
‘1 T T T T T T
0 50 100 150 200 250 300 350
Exo Up Temperature (°C) Universal V4.5A

5. To isolate a particular cycle (e.g., first heat, second cool), select “Graph” —
“Data Limits” — “Cycle.” Input the number for the cycles you wish to view and
click “OK.” Note that the cycles will be humbered according to the cycle markers
you chose in your method (see pg 11). For example, in the plot above, cycle 2 is
the first heat. Selecting “cycle 2 to 2,”

Cycle r to IZ—

™ Reset time to zero

oK \ Cancel | Help |

18
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now shows:

T3] Fle Edt Rescale Graph Analyze Tools View Macros Window Help
FE&RNEHIESNRPEU - E2EMVVAAUC LN E2R
Sample: EAM_PffBT4T-20D_0-350C DSC File: C....\EAM_5-1-068\EAM_PffBT4T-20D_0-350C.001

- & X

0.4

0.2 1

0.0 1

Heat Flow (W/g)

-0.2 1

0 50 100 150 200 250 300 350
Exo Up Temperature (°C) Universal V4.5A

6. To view the entire trace at any time, click the “Data Limits Full Range” icon from
the top toolbar.
!E&Eﬁﬁeﬂdﬂﬁ@ﬂnﬂﬂeTﬂ#MHthMHeb

EeNEH U EUEEL  EEBVVAAEC <A XE 2R

19
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7. To zoom in on any part of the trace, click and drag a rectangle around the area of
interest. Click anywhere within the rectangle to zoom. Hit “Ctrl+z” to zoom out.

THFle Edt Rescale Graph Anabze Tools View Macos Window Heb
FE&NERBIUESUREU " EEMVVAAEC AL NE2R
Sample: EAM_PffBT4T-20D_0-350C

DSC File: C:..\EAM_5-1-068\EAM_PffBT4T-20D_0-350C.001

- & X

0.4

0.2

e
o
1

Heat Flow (W/g)

-0.2 4

-0.4

0

50

150 200 250 300 350

Exo Up

Temperature (°C)

Universal V4.5A

SN HII ENEEL " RHEMVYVAANC L LE2R

Sample: EAM_PffBT4T-20D_0-350C

DSC File: C:.. \EAM_5-1-068\EAM_PffBT4T-20D_0-350C.001

0.3
0.2 // \
/ N

5 /
=3 / \
3 01 /
L /
= e
(1]
ki /___J_’//

0.0

\'\
'0.1 T T T T \
180 200 220 240 260 280
Exo Up Temperature (°C) Universal V4.5A

20
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8. To zoom back out, select the “Full Scale All” icon. Alternatively, you can manually
choose axis limits for your thermogram by selecting “Rescale” — “Manual” and
inputting the desired limits.

EFie Edt Rescale Graph Analyze Tools View Macros Window Help

FoNE(H) SUBEL rEEMVVAAEC« LA ALE2R

X
Start Stop Label Interval  Tick Interval Label Offset
v1 [04 0.4 02 [0.05 [o.0
vz | [ [ [ [
v3 | l l l [
¥4 | | | | |
x [ [350.0 [s0.0 [125 [o.0
QK | Cancel | Help |

9. To view other signals, like the first or second derivatives of your trace, select
“Graph” — “Signals.” In the resulting pop-up window, select the signals that you
want to appear. Multiple traces with multiple y-axes will now appear on the plot.

T} Fle Edt Rescale Graph Analyze Tools View Macros Window Help - 8 x
FE&RNEHUSFAEU P EERVVAAGC L LE2R
Sample: 20210304 sucrose pure1 DSC File: C:..\2021-March\20210304 sucrose pure 2.001
Y-1 Y-2
1
- 1.5
04 i_kk;)i‘
J 1.0 _
o
_ o
(o] =
= -1 =
2 [¢)
o -
m | ﬂ -
T
1 ¥ - 00 >
] @
| (a)]
-3 4
- -0.5
‘4 T T T T T T
-100 -50 0 50 100 150 200 250
Exo Up Temperature (°C) Universal V4.5A

21
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10.Optional: Click and drag on a given trace to adjust the offset relative to other
traces. Manually adjust each y-axis by right-clicking on the axis numbering and
entering desired numerical ranges.

E Fle Edt Rescalle Graph Analyze Tools View Macros Window Help - & %
FENEHUSFI2LEBEUY *EEMYVAAYC LA NE2RE
Sample: 20210304 sucrose pure1 DSC File: C:..\2021-March\20210304 sucrose pure 2.001
Y-1 Y-2
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Exo Up Temperature (°C) Universal V4.5A

11.Click on a given trace to make it the active trace. The label at the top will now be
boxed in (see Y-1, above). Integrate and label the desired peaks for that trace (see
below).

Labeling and Integrating Peaks

1. To integrate a peak with a symmetrical baseline (baseline is level or linear
before/after the peak), click the “Integrate Peak Linear” icon.
EFie Edt PRescale Graph Analyze Tools View Macros Window Help

E&NEHIEQUEEL ssgzémm“&x&-z@-{mﬂ&
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2. Click and drag the red “+” symbols to seat each one on either side of the peak.
You may alternatively double click the location to set the limit. Ideally, the
horizontal lines in each symbol should align with each other and the baseline.

3. Hit “enter” to integrate the peak. The peak onset, peak maximum, and peak area

will now be labeled on the plot.
243.25°C

226.35°C
28.50J/g |

4. To integrate a peak with an asymmetrical baseline (baseline undergoes a step up
or down before/after the peak), click the “Integrate Peak Sig Horizontal” icon. Set

the limits as in step 10, then hit “enter.”

259.28°C /|
6.199Jig /'
o

{
269.38°C
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5. To identify a glass transition temperature (T,), click the “Glass/Step Transition”
icon. Set the limits by clicking/dragging or double clicking. Set the limits as close
to the step transition as you can while aligning the horizontal red lines tangent to
the baseline. Hit “enter” to display the peak onset, T, (black “+”), and endset.

- 149.77°C
152.01°C(l)

15415°C" -

6. A thermogram can look cluttered as you integrate peaks. To hide the labels (while
keeping the analysis), right click on a given label and click “Hide Result.”

Bold
kalic

Color

149.77°C
1 52 01 O( SR::u\utmn
e Border
1 54 1 SDC v Transparent _—

v Amowheads

Adjust Result
Delete Result

Delete Label
Copy Text

7. To export your integrated/labeled peak data to MS Excel, select “View” —
“Results” — “Spreadsheet.” A new spreadsheet will open with peak data.
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8. To export the thermogram trace as a text file, select “File” — “Export” — “Plot
Signals Only” and select ASCIl or Spreadsheet Text File under “Output Format” in
the resulting pop-up window. Then click “finish” and save.

Output signals
¥ [Y-1] Heat Flow [mW)

Output format Character set

(" Binary data file " QEM (PC8)

(" ASCII data file " Windows (ANSI)
@ Spreadsheet tet fle @ Unicode

Shutting down the DSC

has

File parameters

Module Type: DSC

Run Date: 05-Mar-2021 02:35
Sample: 20210304 sucrose pure1
Size: 4.5040 mg

Cell Constant: 1.0317

Exotherm: Up:

Operator: DEF

Method: Nancy_Tg test
Comment:

Options
™ No parameter block

™ No data breaks orflags
[ Noinvalid data points
Total data points: 15242

Finish »>> Cancel Help

1. If someone is planning to use the DSC in the next few days, DO NOT shut down the
instrument. The majority of energy consumption is expended in cooling the flange

from room temp to -80 °C. Therefore,

recommended.

repeated ON/OFF cycles are not

2. If nobody plans to use the DSC for the next week or longer, shut down the machine

as follows:

a)Power down the chiller by clicking Control — Event — OFF in the Q2000
software or by manually flipping the switch on the front of the instrument.

b)Wait for the flange temperature to equilibrate to ambient temp with the

nitrogen still flowing.

c) Turn off the house nitrogen line.
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Troubleshooting Common Errors

1. Many errors can be resolved by restarting the instrument.

a.

Push in the thin peg on the lower back right of the instrument

2. “The requested operation requires elevation”

a.

Ignore this, click “OK”

3. “Sample purge gas cannot reach specified flow rate. (626)”

a.
b.
C.
d.

e.

Check that the N2 gas gauge reads ~20 psi (behind the HT-GPC)

Check that there aren’t any kinks in the tubing

Turn the instrument off/on

If necessary, remove the tubing from the back of the instrument and
confirm gas flow.

Check the cell standby “temperature” (listed in upper right corner of
software screen). Standby temp should be 40 °C. If it is much lower
(e.g., -90° C), then the purge gas port has likely frozen up and no longer
flows. The freezing would be that you have gotten some moisture inside
the cell and if someone presses the stop button on the DSC, the standby
temp is cancelled and the cell heater is turned off. If the RCS is on then,
your cell temp will drop to as low as possible causing any moisture to
freeze up.

i.  Always keep the RCS in “Event” mode and use the Control menu
to toggle “event” on or off.

ii.  From your test drop down menu, you should select “Cell Cooler
Conditioning” and run that. This should thaw your cell out and
you should see flow again. It will also help dry any moisture that
has built up in the cell as well as the cooling head.

4. “The connection to the instrument cannot be made because it is currently offline”
or “another user is currently logged in” preventing you from connecting to the
instrument.

a.

b.

Click the TA logo in the upper right of the Instrumental Analysis window

OA Instrument Explorer - O X

|.=\Illoca1jons ﬂ |At|n_.-|:>es j n _.' "’i L_E’] QJ 0 2]

&

Q2000-2076
40.013°C Co...

For Help, press F1 GE®

Select “Reset TA Message Agent” from the dropdown menu
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| 7(3 TAYstrument Explorer

Size

Minimize

Maximize

Close

Hide TA Instrument Explorer

Connect to Remote TA Message Agent (TAMA)
Show This Computer License

Locate instrument with default IP address

Select Language

About TA Instrument Explorer
Help

c. Try connecting to the instrument again
d. If the instrument still won’t connect, confirm that the ethernet
connecting cables for the DSC and the internet are in the correct ports
on the computer tower
i.  Unplug/replug every the DSC cable on both the computer and
instrument, restart instrument, restart software.

5. “Power supply impedance error”
a. Can occur when starting up the instrument. Ignore this if you’re still able
to run your samples.

Resources

TA Applications Notes

TA Instruments has a collection of “Applications Notes” with practical procedures and
theory to learn how to do common DSC experiments.
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TA Quick Start Videos

TA Instruments has a collection of videos to learn the basics of how to use their
instruments and software. Production quality is low but info quality is high!

e Universal Analysis Quick Start Video - this one is really helpful if you’re new to
the software
e Universal Analysis Advanced Video - good for learning in-depth tricks

e Modulated Temperature (DSC) Video - good for learning MDSC basics

Other References

There are pdfs on the group drive with info about DSC theory, application, and
interpretation.

e |Interpreting DSC Data (from USCB)

e How to Interpret Unexpected Transitions in DSC
e Differential Scanning Calorimetry - comprehensive book chapter
o Menczel, J. D.; Judovits, L.; Prime, R. B.; Bair, H. E.; Reading, M.; Swier,
S. Differential Scanning Calorimetry (DSC). In Thermal Analysis of
Polymers: Fundamentals and Applications; Menczel, J. D. and Prime, R.
B. Eds.; John Wiley & Sons Inc.: Hoboken, NJ, 2004; pp 2—239.

Service Help
24 h TA service helpline: (302) 427-4050 - they’re actually very helpful!
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https://www.tainstruments.com/videos/
https://www.tainstruments.com/universal-analysis-quickstart-course/
https://www.tainstruments.com/universal-analysis-advanced-e-training/
https://www.tainstruments.com/mdsc-quickstart/
https://drive.google.com/file/d/1u-DCe96lX7m3JV8qfLU61V8qf7MPW0VL/view?usp=sharing
https://drive.google.com/file/d/1IiE3OfGGcRAzFXPl5_BjPT3-qGsJjRls/view?usp=sharing
https://drive.google.com/file/d/1x_uwT91a5ywHuZr3UZjciJcRbygsk1Fd/view?usp=sharing

