GEOL 135


Phase relations homework


Fall 2010

1.  At room temperature (25ºC), the graphite-diamond transition occurs at 1600 MPa (Megapascals, 1 MPa = 10 bar).  From the standard state data below, evaluate the equilibrium line describing the graphite-diamond polymorphic reaction using the Clausius-Clapeyron Equation and place on a P-T plot (y-axis 0 to 8000 MPa, x-axis 0 to 2000ºC).
	
	Graphite
	Diamond

	S0 (J mol-1 K-1)
	5.74
	2.38

	V0 (cm3 mol-1)
	5.2982
	3.417

	 (K-1)
	1.05 x 10-5
	7.50 x 10-6

	 (MPa-1)
	3.08 x 10-5
	2.27 x 10-5


To determine V and S at non-standard state conditions (where standard state is 25 ºC and 1 bar), utilize these equations utilizing coefficients of isobaric and isothermal expansion ( and ):

V=V0(1-P)       and      S = S0 – V0[P – (/2)(P)]
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2. For the T-X diagram depicting crystallization of diopside and anorthite below, determine the slope of the anorthite line from the relationship relating the fusion temperature for the pure phase (1553ºC), the gas constant R (8.3144 J mol-1 K-1), and the entropy of fusion (81 KJ/mol)
Plot this on a graph, but discuss how the graph below differs from your plot of the equilibrium line. 
 Also discuss how a melt of 60% CaAl2Si2O8 would precipitate using the diagram to illustrate.
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