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1. Explain the following terms:

(a)Phase Rule, (b) Lever Rule, (c) First Law of Thermodynamics (d) Regular
Solution.

2. According to these two binary system phase diagrams to draw the each phase
relationship of the Gibbs free energy of mixing curve and compositions at indicated
temperature.(a).isomorphous system; (b).simple eutectic system.
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3. The P-V diagram of the Air-standard Diesel engine is illustrated in Fig. 3. In step,
DA, heat is absorbed by air at constant pressure. Then the air is expanded
adiabatically and reversibly (step AB), cooled down at constant volume (step BC),
and finally compressed adiabatically and reversibly to the initial state at D. please,
drive an equation giving the thermal efficiency of this cycle in relation to the
cornpression ratio r (ratio of volumes at the beginning and the end of the
compression step) and the expansion ratio r (ratio of volumes at the end and
beginning of the expansion step).
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Figure 3 An air-standard Diesel cycle. \4
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4. What is the Gibbs/Duhem equation? The following equations have been proposed
to present activity-coefficient data for a system at fixed T and P:
In Y11= sz2 + Bx22(3x1 - x:)
Iny,= Axt+ Bx;z(xl - 3x3) .
Do these equations satisfy the Gibbs/Duhem equation? Determine an expression
for G*/RT for the system. :

5. The Margules-type (M-type) equation is commonly used to express the molar

excess Gibbs free energy. The equation of the P phase for binary system is
expressed as follows, '

ATG*
RT
where wy; * w}; and v are all the thermodynamic parameters.

(a)Please use the Margules-type equation to express the partial excess Gibbs free
energy of the liquid phase.(15 points)

(b)Use the equation from (a), calculate the equilibrium compositions where the
temperature is at 1100 K.(5 points)

All the thermodynamics parameters of the Ag-Cu system as list as follow, .

1
= ("2‘)x1 x,[(wh +wh) + (wf, —wi) )x, ~x,)— 8vixx,]

Phase Wle szl wa we
L(liquid) | 2116.4/T-0.419 |1553.1/T0.191 - -
FCC() - - 4874.7/T -0.896 14874.7/T -0.896

Gl - G& = 13054.0 - 9.623T"
Gh -G/ =119450-9.67T

. P P : : ‘ .
p.s.: The values of vy and v, are equal to zero in the binary Ag-Cu system; and
1:Ag, 2:Cu.
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