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Table 1 Coefficients for excess Gibbs energy of mix-

ing for the liquid 1II-V alloys.

LOI=AM—=BW T+ CY T(1~In Ty} - mol

Syster v AW B cw
Ga-P v=0 —178924 —774.42 105.400
In-P v=0 59411 347.80 —45978

v=1 — 187703 —969.32 131.497

Ga-As v=0 15613 180.30 —23245

v=1 — 167796 —808.04 109.917
In-As v=0 — 44550 —106.17 15.425
v=1 —35174 —216.33 29.519
Al-Sb v=0 —7268 45.06 —5.311
v=1 — 84581 —476.22 65.306
v=2 —23452 —174.09 23.751
v=3 41557 127.77 —14.779
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4. Thermodynamic Studies on Ce-Cu-
Mg, U-Al and U-Zr Systems by
Reaction Calorymetry

Krishnamurthy Nagarajan

Reaction calorimetry refers to those calorimetric meth-

ods in which reaction between two or more com-

ponents occur in the calorimeter proper. These meth-
ods are employed in alloy thermochemistry to determine
the enthalpies of formation of alloys (both solid and
liquid) . The enthalpies of formation of alloys can be
determined either by making the components to react in
the calorimeter to form the alloy or indirectly from the
measured enthalpies of solution etc. Both of these meth-
ods were used in the thermodynamic studies on the Ce-
Cu-Mg, U-Al and U-Zr systems. Quasi-isoperibol
calorimeters using thermopiles for measuring the heat
flow between the sample crucible and an isothermal sink
were employed in all these studies.

Integral enthalpies of mixing of the liquid alloys in
the Ce-Mg, Ce-Cu and Ce-Cu-Mg systems were mea-
sured in the temperature range of 980 - 1473 K. The
enthalpies of formation at 298 K of the intermetallic
compounds CeMgs and CeCu, were determined by so-
lution calorimetry in which liquid magnesium and ceri-
um respectively were used as the solvents. The tem-
perature and the concentration dependence of the en-
thalpies of mixing were explained on the basis of an
associatd solution model. The difference between the
measured and calculated values in the case of the ternary
system indicated the possible interactions between Cu,Mg
associates and free Ce atoms in the liquid alloy which have
not been taken into account in the model calculations.

In the U-Al system, the enthalpies of formation of the
intermetallic comounds UAI4 and UAI3 at 298 K were
determined by solution calorimetry by using liquid alu-

minium as the solvent. Their enthalpies of formation

N

in the temperature range of 978 - 1094 K were also de-
rived from the measured enthalpies of formation of the
U-Al alloys in the two phase regions containing the lig-
uid alloy and the respective intermetallic compound. The
good agreement between the enthalpies of formation of
UAls and UAls at 298 K and those at high temperatures
indicated that they both obeyed Kopp-Neumann's law as
against the finding of an earlier investigator. Enthalpy
of formation of single phase UZr; at 298 K was also
determined by using solution calorimetry with liquid
aluminium solvent. The larger uncertainty in the en-
thalpy of formation of UZr, compared to those in the
enthalpies of formation of other intermetallic compounds
of other systems mentioned above demonstrates the ad-
vantage of using one of the componenets of the inter-
metallic compound as the solvent in the high temper-

ature solution calorimetry.
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