Mettler TGA/DSC 3+ short checklist

Note: If you need the Heat flow (DSC) curve in addition to the mass information
(TGA curve), contact the instrument responsible for insertion of a reference crucible.

The TGA temperature range is room temperature to 900°C. For temperatures
exceeding 500°C you must use aluminum oxide crucibles, which are available for loan
from the instrument responsible.

1. Make sure you have a suitable method, then open the Experiment window.

Weigh the empty sample pan, insert the weight in the Experiment window.

3. Place your sample in the pan, typically 1-10 mg. Make sure the outer surfaces and top
of pan are absolutely clean.

4. Select a physical sample position and check that it is not the same as the running
sample (if applicable). Make sure the plastic lid is placed in its correct position.

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

6. Register your experiment/s in the TGA logbook. You can check the experiment time
in the TGA module window, remember to add 30-40 minutes for cooling after each
experiment.

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

no

Plastic lid YES

Plastic lid NO (will block robot sampler)
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Mettler TGA/DSC 3+ User instructions

Thermogravimetric Analysis (TGA) principles

In TGA, sample mass is measured as a function of sample temperature or, in the case of
isothermal experiments, as a function of the time.

The instrument

Tube oven

Balance (inside)
(inside)

Sample holder with thermocouples

Reference Sample Reflector discs — protecting the balance from heat
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Basic operation
1. Log on to the STARe software

@ Ed ' = anjal STARe Default DB V13.00 - STARe Software

|~-Home | Database TA News

= EE& e oW o0 2k

Install Close My Show User | Stand-Alone/Client  Check System
i Vindows Applications Operation Clients Status

STARe User Authentication: STARe Default DB V13.00 X

User Name I username] oK I

Password I

Change Password. .. |

[ —

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

E3 ' 7 anjak STARe Default DB V13.00 - STARe Software - x
| Home | Database TA News a-

BlEa@E M =l e o |90y

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 BN @ @) 5 (anjal) - STARe Methad - O X
File -~ Home Miscellaneous Settings e -

Paste Cut Copy | Undo Redo .| Subtract Compensate | Automatic Zoom Tempersture | Experiment|  Heating i
Loop &, | Blank Curve For Buoyangy | Scaling Program Window | Rate Units ~

et S E":ﬁ; o aaa B e
Dynamic Isothermal

TA Techniquell |DSC - I Sample Holder Imuminum Standard 40ul LI I Segment Type |Temperature -

DMA
E DsC
°C Flash DSC ent settling

240 2 Select the crucible (material and size) you onization
- intend to use

220

1: Select your TA

o Technique “TGA” Use aluminum 100 pl for experiments up to 500°,

Alumina (= Al203) 70 pl for higher temperatures

180 |

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

140
Recommended start temperature: 30°C

120
A typical heating rate is 10 K/min
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c. IF you want to run a blank first, i.e. a run with an empty crucible (highly
recommended for heat flow measurements), add that to the method by clicking
“Subtract Blank Curve”.
E\E @ @) 5 (anjel - STARe Method - 0 x
File | Home “ Miscellaneous Settings e
SR EE el ol e |l el p=n
D . [ sine [ oma o= P o
Paste Copy Undo Hedo D]maml(lsnthumal.mnp@ Compensate Automatic Zoom Temperature  Coperiment Heating 0K

Clipboard | Eot |

Segment

Scaling Program Window || Rate Units ~

TA Technique IDSC -

Sample Holder |Alum|num Standard 40ul

LI Segment Type ITemperamre 'I

Experlment settlmg

Subtract Elank Curve

A

A confirmation
pops up here

oc | Nz
] 100 ml/min
3507 Segment 1
| Start temp 25.00 °C
-| End temp 300.00 °C
300 Heating rate 10.00 K/min
250
200-
d. Set the atmosphere conditions
B @ @) % (anjs) - STARe Method
File | Home ‘ Miscellaneous Settings
Bl == e s [fehol e
0 3‘6 g e = L
Paste Copy Undo Hedo Dynamic Isothermal Subtract

[ toop |38 | Biank curve

Automatic Zoom Temperatu

Sealing Program

T )
TA Tech l—_[ Sample Holder 4 ] =] s T l— To select gas (Alr
echnique |TGA - ample Holder | Alumina 70ul - egment Type |Temperature .
= and N are available)
v - and set the gas flow
600 | seqment s (typically 60 ml/min),
1 | starttemp  30,00°C double click here
End temp 500,00 °C Gas v
Heating rate 10,00 K/min
] e
sooj Fo | &I Cancel |
Nf e
N 2,02
400 :i—4%{w-96%
:
02
300 |
| Flow |50|— mlfmin

€.

Save your method using a descriptive name

AERAQ) *

|r File -| Home

(anjal) - STARe Method

Miscellaneous Settings

MNew Open Save

Save
As

elete Method Assign To Signatures
Groups Categories

Import Export Export Other

L

(—+ = = o
Plot  Print  Plot
Format Preview

Save As (Ctrl+A)

TA Technique ITGA

Ider IAIurruna 70ul

Save the active method under a

;I Segment Type l?mp

new name

N2

SN mlimin

il
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3. Program your measurement
a. Open the experiment window

L’E' E3 ' 5 anjak STARe Default DB V13.00 - STARe Software - X
Home Database TA Mews e'
; = EEARNT | o] b e
@] = & g W =(S 2 =Y
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

b. Select your technique and method

@ 2, &5 2 5 (anjal) - STARe Experiment - O
File Home Settings
g L A
T \_/
Sample Remove Detect Broken DMA Experiment
Limits Pan Lid Sample Wizard

TA Technique ff|TGA hd
Select Method... | Oy

Start Temperature Select Method (3 items)
Sompe oker.. | To select a method
Name | Date | .
Pan Weight 30-600_Air 05.10.2016 15:53:23 from a different
30-600_N2thenAir 05.10.2016 13:45:25
30-600_N2thenAir 20min 05.10.2016 15:40: 10 user, change the
. .
TGA_30-550_N2 03.10.2016 13:18:42 Filter settlngs

e e e Rl

I i. IF you included “Subtract Blank Curve” in your method, you should I
| run a blank (an empty crucible) first. Tick the “Run Blank Curve” box, |
| prepare an empty crucible, and program the run as described further I
below. |
I For all following measurements with the same method, this blank curve :
' will be automatically subtracted from the result. I
I
I@ s .hlankhaat:apa:ityPVDF-sap (anjal) - STARe Experiment - m] 2 I
=3 & I
| Tt poniia - cample Wi |
I TATechnique [psc = v] I
I Select Method.., | |heat capadity PVDF sap = For blank curve I
l Zw:ra:;:ramre ]N—u Sﬂ: - ¥ fitin Biank Curve: %— measurement I

c. Sample preparation: Wear gloves.

d. Weigh the empty pan and insert its weight in the Experiment
window (see steps 1-2 below).

e. Place 1 - 10 mg of your material into the crucible.
Use as little material as possible to avoid overflow during heatin
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f. Place your sample crucible in the sample carousel. Make sure you pick a
position which is different from the running experiment — this can be checked

in the TGA module window:

@& PBTTT-C14_P29 (anjal)
fepy Experiments - pending
p p ]

ii Ii (= Q, ® (anjal) - TGA/DSC 3+ LF/1100/105/D5C HS52: PETTT-C14_P29 - O X
File Home View Calib/Adjust Settings Service e -
5 E—— — ic Scali 10,000 -
E Remove Performed Experiments 2 Sample Size/Pan Weight /G\ ' ¢ Q Automatic Sealing [ | (—i—) -
Copy Selected Experiments @0" Weigh In Auto © o G‘l Zoom -
Delete Selected Start  Exceptions Configuration Ordinate .-
Experiments ‘o Edit Experiment £ Ex C B ﬁ Monitor Area ER-
ﬂ One Click I | User I Sample) [ Expe... | Method | Sample Size | Pan Weight I EB | FOP | SC | E-mail
o Experiments - performed 105 (perfprmed) anjal PNDI-P30 25-to-400deg-M2  2,2533 mg 0,0000 mg SB Off
/= PNDI-P30 {anjal} 101 (perfprmed) anjal PETTT-C14 P29 25-t0-400deg-M2  0,0000 mg 0,0000 mg 5B Off
£3 Experiment - on module

Sample Temperature (Ts): 23,2 *C

Power save

R Start I Reset | oK |

For help, press F1 | STARe Default DB V13.00: anjal

g. Setting up the experiment:

@ S i Q = TGA sample (anjal) - STARe Experiment - ] X
File | Home | Settings -
g A ¥
T L S 2
Sample Remove Detect Broken DMA Experiment
Limits Pan Lid Sample Wizard

TA Technigue |TGA VI

| cap| NUM| SCRL| .4

=

1: Double check that you are
using the correct crucible

2: Weigh your empty sample
pan and insert the weight

3: Name your sample

Select Method. .. | |30-400_10Kmin_N2
Start Temperature 30 =g I [ BlenErye
. P
Sample Hclder.l | Aluminum 100ul I <
Pan Weight 52 mg <
™~
Sample Preparation Gas List
M2
~Sample
Mame I ITGA sample I
Weight ~ mg  (0.00-5000.000 ¥ First MeSgmrementYaire
Position 123 \

4: Tick this box for automatic
sample weight measurement

Order Number Customer... | |

Remarks... | |
<
N

5: Sample position + 100

Module

TGA/DSC 3+ LF/1100/105/DS5C HS52

6: Select module TGA/DSC3+

; | &
Send Experimentyl | €<

For help, press F1 | STARe Default DB V13.00: anjal | CAP| NL| .t
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4. Note that you can cancel the run at any time by pressing Reset in the TGA module
window.

6 D Gy 7 (anjal) - TGA/DSC 3+ LF/1100/105/DSC HSS2: ToA sample - O X
File |- Home . Wiew Calib/Adjust Settings Service T
= 10,000 1
E E& Remove Performed Experiments "?; Sample Size/Pan Weight @ ' ﬁ Q Automatic Scaling [E_| Graph Area &b |m|
Copy Selected Experiments ' Weigh In Auto © - Q Zoom @ Online Curves
Delete Selected Start  Exceptions Confi i Ordinate LC K |
Experiments o Edif Bvperniment 2 Ex C h [zl Graph Area Curve | Prefix~
L o view |
o] -
g One Click X
- Experiments - performed SR |TGA EI
4= TMPT0,MgSt afterCM (seyt | Method [30-400_10Kemin_N2 =
/= DP30 MoS2 new (seyhoss) | sample |TGAsarmle
DP350 Mo52 new (seyhoss) Cust |
/= DP70 MoS2 new (seyhoss)
/2 TMP50MgSt1 (seyhoss) Frogress |Demi\5 | “endo
TMP50Mg5t2 (seyhoss) Z
TMPSO0MgSt3 afterCM (sey || Segmentho ==l Weight in mg
30%R1_T0%PBAT (avella) Heating Rate 10.00 °Cfmin 0.0
40%RL_B0%PBAT (avelly) || SamPleWegnt 6152 mg
- 30%R1_50%PBAT (avella) -
= ] Remaining time at least
/2 30%R1_T0%PBAT BM (avel e o i
el 40%R1_B0%PBAT_BM (avel Experiment 37:00 min -0.2 |
/2 50%R1_S0%PBAT_BM (avel | | allExperments  37:00 min
/= 1 (sonker) 7|
/= 2 (sonker)
/= 1 (senker) 044+
/= 2 (sonker) i
/i 3 (sonker)
@ 4 (sonker) 0.6
B ExpErlment on module
E Experiments - pending
-0.8 -
-1.0-|
e e L e m o e e e B L e e e o e e e B o e e S N
o 5 10 15 20 25 30 35min

For help, press F1 | STARe Default DB V13.00: anjal |.CAP| NUM SCRL| .:

5. Fill in the logbook. Check the run time for your experiment/s in the module window,
and add 30-40 minutes (use your experience) for cooling after each run.

6. After the run - Export your data
a. Open the Evaluation Window

anjal: STARe Default DB V13.00 - STARe Software

~Home | Database TA MNews

F= - M % T
& rr 0 ﬁ 7

Log On Cluse My Show User Stand-Alone/Client = Check System
Window | As User Windows Applications Operation Clients Status
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b.

In the Evaluation Window, go to File -> Open

/" B RS E @ E M (na-STARe Evaluation - o
«‘
ile | Home Info TA  Math  DSC  TGA  DMA  EvalMacro Settings 9~
wal = (g save  [=]- > L1, (@ Plot Preview [, Preview
=2 N = (! [l ot -
2 R 15X ll 2 5 Save As (5! = (), Print Preview Evaluations
Open [Fave Delete AssignTo | Mew Open Import/Export | < Print Generate
s Categories 5 Detete 2 5 G [, Print setup [E Design Template
Curve Info
Name oo ieass Method Name: TGA_30-550_N2 Sps
33-CNT-P3HT-0DCB-coag 10.10.2016 17:22:30
40-CNT-P3HT -oXylene-vacuumed 10.10,2016 14:57:12 | Sample: 40-CNT-P3HT-oXylene, 1,6690mg Open Apart...

P3HT-BigBatch-Air
P3HT-BigBatch

05.10,2016 17:11:39
05.10.2016 15:10:08

Module: TGA/DSC 3+ LF/1100/105/DSC HSS2, 19.08.2015

4Q-CNT-P3HT oXylene

03.10,2016 15:56:17 lJSEr: anjal

11:12:11

1: Select your sample

4: Click Open Apart

pulj
i

Nomalization
 Oniginal

' Normalized to Sample Size
 Not Nommalized to Sample Size
-

Open Curve Settings - Coordinate System

DSC | Flash DTMA | oma |

*
Cancel
Help

Xhvcs
 Oniginal

© Time

 Reference Temperature
' Sample Temperature
=

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

Cancel

Help

40

=

-

2: Click coordinate system

> o

Iz:uwdmanesvscemm |I Curve Selection... | Brackets 8Triggers.., | mnfoltems... | Miscel

c. Select Import/Export -> Export other format -> Select .txt format. In the pop up

dialogue box, tick the box for Curve Sample Temp. and set the Max

to print to “0” (!).

. number of values

/';i B JERES @ @ Elgll) 7 (enj - STARe Evaluation - m]
File Home Info. TA Math DsC TGA DMA EvalMacro Settings e T
j ’\—\ [ save  [=]- [, G Piot Preview [T Preview
Bj b/é l:/;( l:?l = l:/"‘ g} Save As [ = (), Print Preview Evaluations
Open Save Delete AssignTo New Open e gnatures Print Generate
s Categories [} Detete 25 - s 2 - [:& Print setup [ Design Tempiate
tian Mmool cicnae o
Export Settings x
1$]2[40-CNT-P3HT-0Xylene Data to Print or Export Label in Output Order
Sample Weight
40-CNT-P3HT-0Xylene, 1,6690 mg I Tite Title —
¢ F curve Curve Name
m_\_\_\ urve Name —
¥ Curve Values Curve Values 4
v Results Results
I Texts Texts
- ¥ sample Sample
I~ sample Remarks Sample Remarks
™ Experiment Comments Experiment Comments
™ Evaluation Categories Evaluation Categories
200 I~ curve Categories Curve Categories
W%l ™ Evaluation Evaluation The
I~ Method Method
- i evaluation
I~ Sample Holder Sample Holder
- I Order Number Order Number ft -
——— — — sortware 1S
I~ User User 'I bI f
I DMA signal Correction DMA Signal Correction a-va-l a- e Or
T1$12[40-CNT: [TaModie
Heatflo I~ TA Module TA Madule free
~P3HT-0Xylene, 1,6690 mg
Max. number of values to prinfl | Ol (0: print all values) download
{N
from Mettler
I - i i i T T T T .
note: red brackets indicate unreliable data [ . s oo < | Toledo:
For Help, priss FT STERE Default DB V13.00: anjal 1070x 720 | X: 0,00 ¥: 0,00 CAFNUMI SCRL ‘

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