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MASS FLOW INFLUENCE ON THERMAL ANALYSIS MEASUREMENTS
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Thermal Analysis experiments results are effected and sometimes inhibited by the experiments parameters, for example: sample mass and geometry, heat transfer and mass transfer. These aspects are major criteria in TGA or DSC experiments in the research of Gas-Solid interaction [A-F].

In a typical TGA or DSC experiment, a sample is heated and reacts with a controlled flowing atmosphere. This atmosphere is a controlled gas mixture that is I. constantly flowing thru the whole experiment II. Introduced into the oven chamber on a specific time (usually after the sample has reached a specific temperature). In the first case, the only change in the velocity field is due to the mass interacting with the sample which is usually a minor effect. In the second case, there is a major transient change in the velocity field which will affect the desired Step-like Function concentration change.

We have conducted a series of experiments and Finite-Element simulations investigating the transient effect of a gas mixture introduced abruptly into the TGA while measuring the mixture concentration coming out of the oven. The TGA was continuously fed with another "protective" inert gas flow.

The resulting measured concentration, in the time domain, is a concentration wave, beginning with fast rising peak which is greater than the desired concentration, followed by a decrease to a lower concentration that converge to the desired mixture concentration. The simulation shows a jet like gas stream on the introduction of the mixture into the TGA, which explains the rapid concentration rise and drop. The system then evolves to a steady state velocity field.

A second set of experiments were conducted, where the gas mixture was added abruptly to a flowing inert gas stream of the same flow magnitude. In this setup, the outcome is a desired, step-like concentration profile.
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