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Thermogravimetric Analysis (TGA) Lab

Draft 3, Spring 2004 (1/27/04)

INTRODUCTION:
Thermal analysis methods are discussed in the Schwedt book in Chapter 6.   In this experiment we will investigate the thermal behavior of inorganic hydrates using a TGA instrument.  Calcium oxalate is a common substance used to illustrate TGA results in textbooks and was used last year to check out our instrument and draft procedure.   This year, instead of studying the thermal decomposition of calcium oxalate, we will study the dehydration behavior of an over-the-counter chemical, Epsom salts, which is available at most pharmacy stores.  Epsom salts can have up to 7 waters of hydration but is well known to loose some of those if not stored in a moisture tight container.  We have a sample purchased (fresh( (i.e. new) on 1/20/03 and a new sample purchased on 1/24/04.  Both will be run on the TGA.  As an alternate, some teams will investigate the thermal behavior of barium chloride, an industrial chemical with many uses (e.g. boiler water treatment, and textile dying).  Team results (three thermograms total) will be shared within each lab section.
INSTRUMENT PROCEDURE:
1. Turn on Nitrogen and verify flow.  Flowmeter scale should read ~ 40/60. Do not adjust!)

2. Turn on TGA instrument and computer.

3. Run TA Instrument Control program.

4. Tare pan.  ((Calibrate( ( (Tare(.  Select tray no.1 and pan number.)

5. Set name, procedure, etc.  (e.g. ambient to 875 (C @ 10 (C/min.)
((View( ( (Experiment View(( (Procedure(((Editor()

6. Run.  ((Control( ( (Start( or click the green triangle on tool bar.)

7. Run TA Universal Analysis program.

8. Open the thermogram.  ((File( ( (Open( in C:\TA\Data\TGA\ folder.)

9. Do (Analyze( ( (Macro( ( (TGA Weight Change Analysis(.


(May need to change the filename in the Macro by (Macro( ( (Open( ( (TGA Weight Change Analysis( then go to line 5 to change filename.)

10. If needed, do (Analyze( ( (Weight Change...(.  Move red cursors then (enter(.

11. Label Derivative Peaks.  ((Analyze( ( (Label At X,Y()

12. To undo (Edit( ( (Delete Results( ( (
13. Save Analysis, filename.

14. Print Thermogram.

15. Unload sample, move furnace up.  Clean pan.

16. Repeat the above procedure for another analysis, or 

17. Close programs. Turn off computer and instrument.  Turn off Nitrogen.

REPORT  (Due February 17)  Within the content of your Memo report you should  include the following:
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18. Interpret each thermogram by writing the appropriate chemical equations for the stepwise weight losses on the TGA results.  Do this for the Epsom salts and the barium chloride.

19. Compare your experimental weight losses (wt %) with theoretical values calculated using the chemistry you described in 1.

20. Determine the (as tested( stoichiometry of the (old( and (new( Epsom salts.

21. Evaluate the quality or (freshness( of the Epsom salts samples and compare the        experimental results with theoretical.

22. Determine the dehydration temperature(s) for barium chloride.
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