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Purpose

    The purpose of this exercise it to give students the experience of determining crystal-liquid and crystal-crystal proportions using the Lever and Tangent Rules in a simple ternary eutectic system. 

Exercise

      It is possible to determine the amounts, composition, and relative percentages of the various phases that exist at most stages of crystallization or melting by means of the Lever or Tangent Rules.  

      Given a point ‘A’ with the following composition 30% wollastonite, 60% anorthite, and 10% sphene determine the following utilizing Figures 1 and 2 in the wollastonite-anorthite-sphene ternary eutectic system (after Nishioka, 1935).

1) What is the number of grams of anorthite that has crystallized just as the cotectic 

boundary (univariant curve) is reached (label this as point ‘B’)?

2) What is the composition of the liquid at the first point on the cotectic boundary 

               (i.e., point ‘B’).

3) What are the relative percentages of anorthite and wollastonite that are being 

      crystallized at point ‘B’ on the cotectic boundary?

4) What are the relative percentages of anorthite and wollastonite that are being 

      crystallized from point ‘B’ to ‘C’ the eutectic?

5) What are the relative percentages of anorthite and wollastonite that have crystallized between points ‘A’ and ‘C’?

6) What is the total amount of solid (i.e.,anorthite and wollastonite) that has crystallized between points ‘A’ and ‘C’?

        7)   What are the number of grams each of anorthite and wollastonite that have

               crystallized between points ‘B’ and ‘C’?

8) What are the number of grams each of anorthite, wollastonite, and sphene that have

      crystallized at point ‘C’, the eutectic?

9) Discuss in detail the melting and crystallization of the bulk composition for point 

‘A’. Be sure to include the final melting and crystallization temperatures for    anorthite, wollastonite, and sphene. 

