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Purpose

   The purpose of this exercise is to give students the experience of constructing a hypothetical two component T-X phase diagram from “experimentally” obtained data and the kinds of data that are involved. Additionally, it involves the manipulation and graphing of this data, and the use of appropriate units.

Experimental Procedure 

   The experimental procedure (Ehlers, 1969) involves first making a series of mixtures ranging in composition from pure A (100%) to pure B (100%). Such mixtures normally consist of material that has been melted and chilled into a homogeneous solid (glass). Small samples of these quenched glass mixtures are then heated to various temperatures and then allowed to remain in the furnace until equilibrium has been established. The samples are then rapidly chilled by dropping them into liquid mercury at room temperature. Because of the small sample size and the high thermal conductivity of the mercury the experimental samples are brought to room temperature almost instantly. Therefore, the high-temperature equilibrium state of the samples is maintained metastably at room temperature. Quenching of the experimental samples to a glass that contains crystalline phases does not result in the high-temperature crystal structures to be changed to low-temperature crystal structures. Examination of these quenched samples by microscopic, XRD, and microprobe techniques allows the experimental petrologist to establish the equilibrium conditions at various temperatures and compositions.    

    Exercise

   In Table 1 is a set of data (after Ehlers, 1969) of the type obtained by an experimental petrologist. Sufficient data is present to allow the construction of a two component T-X diagram in the hypothetical system A-B utilizing a sheet of graph paper with ten (10) squares per inch and ten (10) inches long. The compounds include the crystalline phases A, A3B, AB4, and B, and Gl a glass (a quenched liquid; Ehlers, 1969). It is known that no solid solution is present in any of these compounds. 

   Note: set the composition (X, mole %) of your graph paper as the long axis (abscissa or x-axis) and the temperature (T, oC) scale of your graph paper as the short axis (ordinate or y-axis). Begin your temperature scale at 700 oC and make sure to label all bivariant regions with the proper phases present. 
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To The Instructor

   This hypothetical system (A-B) consists of the following: 1) one peritectic , 2) two eutectic, and 3) three cotectic points.

