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Basics

Thermogravimetric analysis (TGA) measures the mass of a sample as it is submitted to a
selected temperature program in a defined atmosphere.
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Applications:

TGA could be used to gain understanding of any process
with an accompanying change in mass, including:

* Dehydration

* Phase changes

 Study of polymers

 Catalysis-calcination/adsorption

Results and Discussion

Cu(NO,),* 3H,0 CuSO, * 5H,0

Mass versus time

60 r

50 L
20 }
40 }
=)
ElS- SN
~ 30 }
7
©
=

10
\ 20 |

Mass (mg)

0 3000 6000 9000

Time (s) Time (s)

Reaction Conditions: Heating from 20°C to 300°C at 2°C./min. Nitrogen: 30mL/minute.

Differential thermal analysis
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Proposed Mechanism?2
(1) Cu(NO,), * 3H,O — CuOH ¢ NO, + HNO, + 2H,0 (1) CuSO, * 5H,0 — CuSO0, * 3H,0 + 2H,0
(2) 2HNO; — H,0 + 2NO, (2) CuSO, * 3H,0 — CuSO, * H,O + 2H,0
(3) NO,(CuQO) — NO + %20, + CuO (3) CuSO, * H,0 — CuSO, + H,0.

TGA Is applied to gain fundamental understanding on the thermal decomposition mechanisms for

copper nitrate and copper sulfate.

* The decomposition of copper sulfate was simple: losing two waters during each of its first two
weight losses before losing its final water during a third loss.

* The decomposition of copper nitrate was found to be more complicated, with less defined peaks.
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