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The themal expansion coefficient of a materials is defined as

a ) v is volume T is Temperature - please derive the
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following equations CAS) =a,V [Ej =V({i-o,T) (20%)
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Please derive the following equations (20%)
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where a; = activity of 1 vy, = activity coefficient of i and AH; partial mixing enthalpy of i

Assume a binary phase diagram as shown in following,a b
represent solid solution of Aand B » 1. represent Liquid phase of
solution A and B - please derive'the following equation
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Where AH® Am =standard enthalpy of fusion of component A >
an—actlvn:y of A in liquid solution | |

T s=melting point of companent A T—‘temperature - (20%)
T L
B A8 +h b
b
A — B

An mixture of solid CaO » MgO » 3Ca0OAl,03 and llquld Al exerts an
equilibrium vapor pressure of Mg of 0.035 atm at 1300 K o write the
equation for the appreciate reaction equilibrium : Calculate the
standard free energy of formation of 3CaOALO; from CaQ and
AlOs and the activity of Al O; in CaO saturated 3CaOALQ, at
1300°K -« (20%)
Given 2AN1)+3/2 O=ALL0, AG 1300=-1262360 J
Mg+1/2 O=MgO /_\G 1300=-464400 ]

5.Please calculate the melting temperature ~ molar heat of melting ~
molar entropy of melting of nickel - (20%)

Given
INi(solid)}+O0,=2Ni0 A G°---471200 +172 T joule

INi(liquid)+O,=2Ni0 A G"=-506180+192.2 T joule
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