Mettler DSC2 short checklist

Note: All experiments must be finished before 16.00 on Fridays, as the cooler is
switched off over the weekend. If you are the first user of the week, you may need to
switch on the cooler (use touchscreen).

The DSC temperature range is -100°C to 500°C. DSC experiments at temperatures
exceeding 500°C can be carried out in the combined TGA/DSC 3+ instrument —
contact the instrument responsible.

1. During sample preparation: always wear gloves, make a note of the sample weight
(typically 1-5 mg), and make sure that the pan is clean and not deformed as this may
cause problems with the robot sampler.

2. Once you have a suitable method, open the Experiment window.

3. Select a physical sample position and check that it is not the same as the running
sample. After placing your sample, make sure that the plastic lid is replaced in its
correct position.

4. Add 100 to the sample position, i.e. physical position 23 = 123 in the Experiment
window. Send the experiment.

5. Register your experiment/s in the DSC logbook. You can check the experiment time in
the DSC module window.

6. In case of questions, do not hesitate to contact the instrument responsible.

Plastic lid YES

Plastic lid NO (will block robot sampler)
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Mettler DSC2 User instructions

Differential scanning calorimetry (DSC) principles

In DSC, the amount of heat required to increase (or maintain) the temperature of a sample is
measured as a function of temperature or, in the case of isothermal experiments, as a function

of time.

The instrument

Sample robot
(inside)

Touch-screen
display

Sample tray

Measuring cell Measuring cell: furnace with
(inside) sensors for sample (left)
and reference pan (right)
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Basic operation

Note: the sample crucible is placed directly on the sensor. Therefore corrosive
materials are not allowed in this instrument. The DSC is used to monitor transitions,
not reactions.

Sample decomposition in the DSC must also be avoided — run a TGA experiment first
if you do not know the decomposition temperature of your material.

Make sure the cooler is running before you start your experiment. If not, make sure
that the instrument is in standby (see below), then switch the cooler on and allow an
hour for start-up.

29,0119 08 31 DSCisin
‘ Standby mode

If the instrument is in
a different mode,
select standby here

1. Prepare your sample:

a. Wear gloves!

b. Measure 1-5 mg of your material into a
crucible. Make a note of the weight.

c. Pierce the crucible lid, from the inside out.
Seal the crucible. —_—

d. Make sure there is no sample residue or
other dirt on the outside of the crucible, then place it on the sample tray.

e. Note: make sure not to select the same position as for the experiment in
progress, by checking the module window.

e 2, Q,'\- = (anjal) - DSC2/500/120/GC200/HS53+.: blank-50-350

File | Home | View Calib/Adjust Settings Service
|z|x E‘ - S Edit Experiment N I a (@), Automatic Scaling [5] Graph Area
i —
E::)( " Sample Size/Pan Weight =0 L] @), zoom [[7 online Curves
Delete Selected Remove Performed Copy Selected ,«!3 Start Exceptions Confi i
Experiments Experiments Experiments 4. Experiment Comments Experiment M [E5} Graph Area Curve
L view ]
= Q Experlments performed Start I Pos | User | (Sample) /Expe... | Method | Sample Size | Pan Weight | EB |
----- /= blank -80to 280 10 K/min { 103 (performed) davidk (blank ) /blank ... -80to 280 10K... 0,0000 mg 0,0000 mg 5B
= g3 (davidk) 104 (performed) davidk a3 -50 to 280 10K... 1,2000 mg 0,0000 mg SB
. 105 (performed) davidk g4 -80 to 230 10K... 11,5000 mg 0,0000 mg 5B
g4 (davidk) 106 (performed) davidk finear DPP 80to280 10K... 1,6300mg  0,0000ma  SB
linear DPP (davidk) 107 {performed) davidk branched DPP -80 to 280 10K... 11,3900 mg 0,0000 mg 5B
branched DPP (davidk) 108 (performed) sanhul perylene ABC2...  perylene -50 130 2,3300 mg 0,0000 mg SB
109 {performed) sanhul perylene ABC1... perylene -50 180 3,3700 mg 0,0000 mg SB
perylene ABC206020 (sanhi 110 (performed) sanhul perylene ABC7...  perylene -50 180 4,2700 mg 0,0000 mg 5B
perylene ABC151570 (sanhi 111 {performed) sanhul perylene ABC1... perylene -50 130  3,8400 mg 0,0000 mg SB
perylene ABCT01515 (sanhi 103 {performed) zokaei (blank ) fblank ... -70-250_3cyd...  0,0000mg 0,0000 mg 5B
perylene ABCTS70' (sanh: B B e R e e
In progress, anjal lank-al-. —al-, min m m
blank -70-250_3 cycles N2, s ! = (e HeRma
PU-PTEG-2nd batch DSC (z
o Experiment - on module I . f
& blank-50-350 (anjal) Samp € position for

experiment in progress
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2. Log on to the STARe software

BEEER) -

Database

anjal: 5STARe Default DB V13.00 - STARe Software

TA Mews

(O ME

L1

=5

Stand-Alone/Client
Operation

e

Check System
Clients Status

BA @™

Method Experiment Evaluation Install

D | L]
[ e

10 e
Close My  Show User
Windows Applications

User Mame I username|

Password I

Change Password. ..

[ —

3. Prepare your method using the software. If you already have a suitable method, skip
this and go to step 6.
a. Open the method window

anjal: STARe Default DB V13.00 - STARe Software

BEE@ED) -

Home | Database TA Mews e'
31 = g gl = b o =
BE @@ 3| = Sk
Method fExperiment Evaluation Install | Log On Close My Show User | Stand-Alone/Client  Check System
(windowll Wil i i As User Windows Applications Operation Clients Status
b. Prepare your method
A ELE @ @) 5 (anjal) - STARe Methad - o X
File | Home .  Miscellaneous Settings 0 -
B == Undo i Automatic Scalin 3
N B 2 e ° | B %
@ Redo @ QZoum
Paste Cut Copy Dynamic Isothermal - Subtract Compensate Experiment | Units
E Blank Curve For Buoyancy Q Temperature Program Window E

Sample Holderllnluminum Standard 40ul j Segment Type ITemperamre VI
1 1: Select your TA . A : ——Roeriment setling
Technique “DSC” -' 2: Select the crucible you
404 . A intend to use.
7| Start temp 25,00 °C T
- | Endtem 350,00 °C A4 T | n h . .
1 | ventng rote 10,00 K/min o selectgas and setthe || A minum 40 ul is the standard
o gas flow, double click here . .
. ’ crucible for DSC experiments.
300+

3: Build your method using Dynamic and/or
Isothermal segments.

2l It is common to use two heating cycles to
remove thermal history from the sample.
The segment sequence may then be: heat —
isothermal 1 min — cool — isothermal 1 min —

/

heat

A typical heating rate is 10 K/min
0 lr\l! — v r. 1t 1 1 . r 1 v r . r r .1 r r 1 Tt |1 T T Tt T [ Tt T T T [ T T 717
0 5 10 15 20 25 30 35 40 min

For Help, press F1

| STARe Default DB V13.00: anjal

| Samples: 2011

| CAP| NUM| SCRL| 'J
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c. IF you want to run a blank first (highly recommended for c, measurements and
for samples with weak transitions), add that to the method by clicking
“Subtract Blank Curve”.

=N A ELE @ @) % (anjal) - STARe Method - O X
File Jr Home ‘{ Miscellaneous Settings 9
Ll =N - aaaq Bl a
= 3 s min. h
[ 3{" Esine [ oma o= a2 N li o
Paste Cut Copy Unde Redo Dynamic - Compensate ic Zoom Experiment eating ¢y
L"“I’m % Scaling Program Wpindow Rate Units =
| Edit | Segment - | view ||Eperiment)| __ Units |
TA Technique IDSC - Sample Holder IAluminum Standard 40ul ;I Segment Type ITemperathe vI
°C Nz Experiment settling
i 100 mlfmin nrbeopizotion
-| Segment 1
| start temp 25.00 °C
-| End temp 300.00 °C ¢
300 - Heating rate 10.00 K/min . o
- A confirmation
250~ pops up here
200-
d. Always use N2 at 100 ml/min to purge the cell.
@- A B G @ @) 5 (anjal) - STARe Method - u} *
Fie | Home . Miscellancous  Settings (2]
- =2,  ©undo ii & 10 @), Automatic Scaling e
% B3 : ) e B
Paste Cut  Copy Dynamic Isothermal Subtract Compensate Experiment | Units
; Blank Curve For Buoyaney @) Temperature Program 100, -
|_Eat | | Method |
TA Technique [psc - Sample Holder [Aluminum Standard 40ul =] segmentType [Temperature -
=c _|air] Gas b Experiment settling
0 mi/min Synchronization

Fitter
400 | Segment 2 -
1 | start temp 25,00 °C ane &I

End temp 350,00 °C

Heating rate 10,00 K/min i ”;‘”I

cancel |

300 -

200 |

Flow [50 mljmin
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e. Save your method using a descriptive name

o] [EL [ @ @) % -50--350_10K_min-HCH (anjal) - STARe Method - o x
| File . Home  Miscellaneous  Settings Q-
i H G e g
2oy gl ie) iy HA S o e ey
Wew Open Savel] Save [Delete Method AssignTo  Signatures Import Export ExportOther — Plot  Print  Plot  Print  Print
Groups Categaries Format Preview Preview Setup
| signature | mport/Export | P
TA Technique [psc - Sample Holder [Aluminum Standard 40ul x| segmentType [Temperature ~|
oM N2 N2 N2 Experiment settling
50 rifmin 50 ml/min 50 mifmin 50 ml/min Synchranization
400 - Segment 4
L Start temp -50,00 °C
1 End temp 350,00 °C
71 Heating rate 10,00 K/min
300
200
100
o
-100
4 3
e L L L A B e A o B A A B B LLANAR I S e
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 min
For Help, press F1 | STARe Default DB V13.00: anjal Samples: 7261 | CAP| NUM| 5CFL _:gl
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4. Program your measurement
a. Open the experiment window

‘E; E3 ' 5 anjak STARe Default DB V13.00 - STARe Software -

Home Database TA Mews e'

B3 |E 7 gm & o 9

Methodll Experiment Evaluation  Install Log On Close My Show User Stand-Alone/Client = Check System
Windowl Window JWindow Window | As User Windows Applications Operation Clients Status
[ user |

b. Select your technique and method.

I. IF you included “Subtract Blank Curve” in your method, you should
run a blank (an empty crucible) first. Tick the “Run Blank Curve” box,
prepare an empty crucible, and program the run as described further
below. For all following measurements with the same method, this
blank curve will be subtracted from the result.

@ s blank heat capacity PVDF-sap (anjal) - STARe Experiment - ] *
File Home Settings (]
b
TU f]

Sample Remove Detect Eroken DMA Experiment

Limits  Pan Lid Sample Vizard

TATechnique  |psc -

Select Method... | |heat capadity PVDF sap E FOI’ blank curve
rt Temperature W fun Blank Curve %—

Start Temperatu 0« Run Blank Curve measurement

Sample Holder... | | Aluminum Standard 40ui

e e = = = = e e e e e e e e e e e e e e e e e e e e

@ "'rg’\, %\ Q *  polymer (anjal) - STARe Experiment - O X
File Home Settings e'
L L
=]
Sample Remove Detect Broken DMA Experiment
Limits Pan Lid Sample Vizard
TA Technique J§|D5C -
II Select Method... | ||| -50-350_10K_min =] 1: Double check
Start Temperature 25 o I that you are using
Sample Holder .. | [ Aluminum Standard 0u ] < the correct crucible
Pan Weight mg Reference Pan Weight mg
Sample Preparation Gas List
N2
gt 2: Fill in sample
MName ‘PUWWET < .
name and weight
Weight 0,0000  m 0,00 - 1000,00;
P"“"“’” < 3: Give the sample position + 100
Order Number Customer. ..
Remarks...
Module 55 i <
4: Select module DSC2
5: Send the experiment
For help, press F1 STARe Default DB V13,00: anjal

CAP| NL d
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5. Check in the module window that your EB (end behaviour) is SB (standby). If it is
not, contact the instrument responsible for help to change it.

V2 B 5 (anjal) - DSC2/500/130/GC200/HSS9+ : blank-50-350

@ File Home View Calib/Adjust Settings Service

Edit Experiment Au‘tomatic Scaling E Graph Area
—
=
Sample Size/Pan Weigh (] Zoom T Online Curves
Start Exceptions Configuration
Experiment Comments Experiment E Monitor Area by Graph Area Curve
[ T |
=] eriments - performe Start | Pos User Sample) [Expe... | Metho Sample Size Pan Weight EB
2 Experi performed (ample) / thod pl h
= blank -80 to 280 10 K/min ( 103 (performed) davidk (blank ) fblank ... -80to 280 10K... 10,0000 mg 0,0000 mag 5B
g3 (davidk) 104 {performed) davidk g3 -80 to 280 10K... 1,2000mg 0,0000 mg SB
. 105 (performed) davidk a4 -80 to 280 10K... 1,5000mg 0,0000 mg SB
g4 (davidk) 106 (performed) davidk linear DPP §0to 280 10K... 1,6300mg  0,0000mg | SB
inear DPP (davidk) 107 (performed) davidk branched DPP -80 to 280 10K... 1,3900mg 0,0000 mg SB
branched DPP (davidk) 108 (performed) sanhul perylene ABC2...  perylene -50 180 2,8300 mg 0,0000 mg SB
109 {performed) sanhul perylene ABC1... perylene -50 180  3,3700 mg 0,0000 mg SB
perylene ABC206020 (sanhu 110 {performed) sanhul perylene ABC7...  perylene -50 180  4,2700 mg 0,0000 mg SB
perylene ABC151570 (sanhi 111 (performed) sanhul perylene ABC1...  perylene -50 180  3,8400 mg 0,0000 mg SB
perylene ABCT01513 (sanhi 103 (performed) zokaei (blank ) /blank ... -70-250_3cyd... 10,0000 mg 0,0000 mg SB
peyiene ABCTS7013 sanh D omoyed . w0 0s0ioimn Ooaooms  0owome | 5
in progress anjal ank-50- -50- min m m
blank -70-250_3 cycles_N2_ preg ! - eme BERERm
— PU-PTEG-2nd batch DSC (z
-£3 Experiment - on module
& blank-50-350 (anjal)
-

6. If you want to do several experiments, add them according to points 3 and 4.

7. Fill in the logbook

Tip: to check how much time your, and others, experiments will take — select the running
experiment in the module window.

@ S ) 5 (anjal) - DSC2/500/130/GC200/HS59+ ; PBTTT-P29 - m] %
File Home View Calib/Adjust Settings Service 0 T
2 dit Experime B 5 10,000
X Edit Experiment ;‘G\ Q @l Graph Area (_‘_) -
— Sample Size/Pan Weight (] T Online Curves .
Delete Selected Remove Performed Copy Selected B . Start Exceptions Configuration Automatic Zoom Monitor _ ) N Drdlr_wate K
Experiments Experiments Experiments 4 Experiment Comments Experiment Sealing Biealy ©- Graph Area Curve Prefix™
|  units |
ERV] Experiments - performed .
/2 blank -B0to 280 10 K/min | | EXPeTment  [PETTTR2S =
g3 (davidk) Method -50--320_10K_min &
g4 (davidk) Sample PETTT-P23
linear DPP (davidk) Customer
branched DPP (davidk)
perylene ABC206020 (sanhi | progress lDEtaiIs | ~endo
perylene ABC151570 (sanhi _
perylene ABCT01515 (sanki || SegmentNo 2 HF in mwW
perylene ABC157015 (sanh || HEating Rate 10.00 =C/min
blank -70-250_3 cycles_N2_ || Heatfiow 0.36 mit/ -
PU_DTE_ZM baFEh D5C Remaining time at least )
S == Segment 24:13 min 7|
Experiment 24:13 min -
All Experiments  4:58:13 h 0.5
) Blank (anjal) 7
PBTTT-P29 (anjal) -
PMDI-P30 (anjal) |
T
35 min

Start Reset oK I

For help, press F1 | STARe Default DB V13.00: anjal | | CAP| NUM| 5CRI
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8. After the run - Export your data
a. Open the Evaluation Window

B ' 5 anjal: STARe Default DB V13.00 - STARe Software

Home

Database TA Mews

: = k4 =] 1 A % =
&g B, of =)
Method Experimeni§Evaluation § Install Log On Close My Show User Stand-Alone/Client = Check System
Window Window | Window BWindow | As User Windows Applications Operation Clients Status
[ user |
b. In the Evaluation Window, go to File -> Open
L
Curve Info
Loas EREE e Method Name: -50--320_10K_min-HCH &=
I PETTT-P29 25.01.2019 14304;'| Sample: PETTT-P29, 0,4400 mg Open Apart...
25.01.2019 11:08: Module: DSC2/500/130/GC200/HS59+., 14.09, 2017 09:56:35 Cancel
bl . _—
PE] . 23012019 11:32: User: anjal Filter...
m 1. Select your sample | zouaos iz _Fe. |
gl - 2 RWB 6B print.
Noise test Open Curve Settings - Coordinate System ® e |
Drift test =

15% MUWNT-ABS
10% MWNT-TPU
10% SWNT-PE T
10HPTEG-PU-C
10%PTEG-PU-T
20%PTEGPU-C
PU-C wetspun
PU-c meltspun
PU-t meltspun
20°%P3HT-5B W
10%P3HT-585
SBS wet soun
atacticPP-Goodfel
P3HT-Solaris-Big8)
33-CNT-P3HT-0D!
40-CNT-P3HT-0X
P3HT-BigBatch-Al
P3HT-BigBatch
40-CNT-P3HT-0D!
40-CNT-P3HT-0X
P3HT-Solaris-Big8)
EmptyPan
PET-fol

10-CNT-P3HT oD

DSC
Nemnaiization
 Orginal
@ Nomalized to Sample Size
€ Net Nomalized to Sample Size
-

X hods

 Orginal

" Time

" Reference Temperature

@ Sample Temperature
[

-
-

lash DSC | TGA | TMA | DMA |

o |
Cancel
Help

3: On the DSC tab, select
normalized to sample size,
and sample temperature

20-CNT-P3HT_oDCB

13.09.2016 19:35:(

2

2: Click coordinate system

16 16:

4: Click Open Apart

2
Pl
Pl
P
<

I Coordinate System... I Curve Selection... | Brackets &Triggers... Info Items...

Eanfr-ann-THRT

TAMTIN1A 15:55 Y
>

Miscellaneous. ..

C.

Name

Curve Info
| Date Created ~

| Method Name: -50--320_10K_min-HCH

Take Apart

Temperature Program

X BETTT-P29, 0,4400 mg
[# Show Numbers D5C2/500/130/GC200/H553+., 14.09.2017 03:56:35

al

Segment Selection

W up W Iso ¥ Down

o N A

T
100

In the pop-up window, select the test segments of interest.

Open
Open Apart...
Cancel
Filter...

Print...

dudd

Help

pbny | Is0/Dyn | Tstart [*C] [ Tend [*C] | Heatngrate [/s] | Duration[s] | Sampln Select
= -50,0 50,0 0,000 60,00
Clear
f -50,0 320,0 0,167 2220,00
\ 320,0 50,0 0,167 2220,00 —
/ -50,0 320,0 0,157 2220,00
Cancel
3 Help
PLA-s0ft TD120 14.03.2016 16:51:0
PLA-0ft-TD 100 14,03.2016 16:2: . . . i i i
Pl A-soft-ann-TAN 14.07.2016 15:55: ¥ f T T J T T
e ) 0 20 40 60 80 100 min
Open Curve Settings
Coordinate System... |  Curve Selection... | Brackets & Triggers... Info Items. .. Miscelaneous...
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d. Select File -> Import/Export -> Export other format -> Select .txt format. In
the Print Export Settings dialogue box, make sure to tick the box for Curve
Sample Temp. and to set the Max. number of values to print to “0” (!).

If you don’t get this prompt,

close and re-open the Evaluation Window.

/r;i B o E R % &l ' 5 (anjal) - STARe Evaluation - ul X
File | Home Info TA  Math DSC  TGA  DMA  EvalMaco  Settings (7
Dl:/. Ep L—lll’- ’\—“’:f I"ij E‘M [Ef save  [=]- (-)j 2 z| Ll L ) Plot Preview [ Preview

F TR DX L) * [g) save s [ Sl (), Print Preview Evaluations
Open Save Delete AssignTo New Open ) Signatures Plot  Print Generate
As Categories 5l Delete = S [, Print Setup

1$14[PBTTT-P29
EBTTT-P29, 0,4400 mg

1$12[FBTTT-F22
FBTTT-F29, 0,4400 mg

o

Print/Export Settings

Data to Print or Export
I Title
¥ Curve Name

¥ Curve values

¥ Resuits

[~ Texts

¥ Sample

I Sample Remarks

I™ Experiment Comments
I™ Evaluation Categories

2 [~ Curve Categories
Wg~-1t TTT-P29
PETTT-P28, 0,4400 mg [” Evaluation
I~ Method

I™ Adjustment

[ sample Holder

I” Order Mumber

I customer

™ User

I™ DMa Signal Correction
I~ TA Module

[ Design Template

x

it
e Cancel
Curve Mame

Curve Values

Label in Output

11

Results
Texts

Sample

Sample Remarks

Experiment Comments

E—

ATTTTTTTTTTITTT]

Manc. number of values to print I0 IJ print all values)

T s e B e e e |
0 -20 1] 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 °c

For Help, prefs F1 | STARe Default DB V13.00: anjal

1070x 720 X -27,18 Y. -0,04 | CAP| NUM SCRL J

note: red brackets indicate unreliable data

The evaluation software is available for free download from Mettler Toledo:

https://www.mt.com/se/sv/home/perm-Ip/product-organizations/ana/ta-freesoftware.html
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