TGA-IR

» Termogravimetricka analyza spojena s infracervenou
spektrometrii

— Detekce ubytku hmotnosti v zavislosti na teplote -
* Efekt rostouci teploty

* Kinetika procesu
— Linearne rostouci teplota,
isotermické useky

)
o)
=
=

4

700 ——
A00 |

500 ]
400 s

300 —/
200 /
100 '

D O—J

- FyZ|ka.In|’procesy_ Odparovanl 0 I5 1ID 'II5 ZID 25 3‘0 3I5 4I'[] 4I5 50 5I5 BID
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Furnace Temperature (“C

— Studium léciv
— Studium anorganickych materiali

— Studium polymeru - typické termodegradacni chovani
jednotlivych polymert



TGA-IR

» Termogravimetricka analyza spojena s infracervenou

spektrometrii
— Detekce ubytku hmotnosti
v zavislosti na teplote

— Detekce tékavych produktu
tepelného rozkladu IR spektrometrii
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TGA-IR

» Termogravimetricka analyza spojena s infracervenou
spektrometrii - interface

termoclanek termoélanek
' adapter

Spojka

termoclanek  Mikropicka

2,4 ml ]
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KONSTRUKCE TGA_' R

PLYNOVE CELY
Vystupni ventil Vstup

I

e Termoclanek \

Ocelové pouzdro Ohrivac

Dvojita okénka
Objem cely: 8.7 ml - KBr, ZnSe
Délka: 123 mm



TGA-IR

» Termogravimetricka analyza spojena s FTIR

tion of PVC by TGA-FTIR
......... = _CH2
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TG/FT-IR Applications

ASPIRIN © 3-D VIEW
3D-IR representace rozkladu ASPRINu.

Dva rozkladoveé kroky

s odlisnymi uvolnénymi plyny.
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NETZ5CH

_~ —— TG + FT-IR: More than Just the Sum of Its Parts



TG/FT-IR Applications

ASPIRIN® SPECTRUM OF EVOLVED GAS 175°C

Spectrum at the decomposition temperature of 175°C

Acetic acid A —_— J K_N
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TG/FT-IR Applications

ASPIRIN® LIBRARY SEARCH OF SPECTRUM RELEATED TO 175°C
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TG/FT-IR Applications

ASPIRIN®

Extracted spectra at a decomposition temperature of
approximately 345 °C.

Salicylic acid
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—~ —— TG + FT-IR: More than Just the Sum of Its Parts



TG/FT-IR Applications

ASPIRIN® TYPICAL OPUS SEARCH VIEW

E:(:_ COCH, Acetyl Salicylic Acid
_0O
(Aspirin®)
OH
+ H,0 l - CH,COOH
OH Salicylic Acid
EL° bp. at 1013 mbar, 211°C
OH
¥ co,
OH Phenol
C bp. at 1013 mbar, 181°C
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—~ —— TG + FT-IR: More than Just the Sum of Its Parts



Glycerol:
Boiling Point as a Function of Pressure
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Reduced Pressure TG/FT-IR

EXPERIMENTAL SETUP

Needle
Valve

BRUKER
EQUINOX 55

TG-FT-IR ) Filter: Pump:
Interface 3” Cotton Wool KNFE Model
3” Zeolite Un726 FTP

Heated

Protective

NETZSCH é"asts 'TI'OVY
TG 209 ontroller.:

Sierra Model
810C-DR-2

Purge

NETZ5CH

g —— TG + FT-IR: More than Just the Sum of Its Parts



TG/FT-IR Applications

PERFLUORATED ELASTOMER
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TG/FT-IR Applications

PERFLUORATED COMPOUNDS: SOFTENER
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TGA-MS

» Termogravimetricka analyza spojena s MS spektrometrii
— Detekce tékavych produktt tepelného rozkladu MS

exp K Combustion of Coal (TGA-MS)

mv 15.952 mg coal
raie 10 K/min
mil'min air

TGA-MS Link Technique
Analogue / Digital Interfacing




TGA-MS - schéma
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TGA-MS
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TGA-MS

Solvent Detection by TG-MS

] methanol
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TGA-MS

High sensitivity

TB0 80 100 120 10 160 180 200

High resolution
(time scale)
TGA-FTIR High chemical
specificity
High resolution

(time scale)

Extremely low concentrations

of evolved gases can still

be identified (e.g., impurities in
pharmaceutical substances)
Overlapping weight losses can be
interpreted qualitatively

Direct identification of compounds
and functional groups

Overlapping weight losses can be
interpreted quantitatively



