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MAJOR ACCOMPLISHMENTS

(1) The heat of formation of lithium aluminum hydride was determined
from heats of solution measurements. A special report was issued on
April 26, 1963, covering the details of this work. The heat of
formation was determined to be -26.63 + 0.31 kcal/mole.

(2a) In preparation for determining the heats of formation of
selected aluminum-boron compounds by fluorine combustion techniques,
an apparatus was assembled for so doing. This included the con-
struction of a manifold by which the combustion bomb will be charged
and discharged.

(2b) The electrical calibration of the fluorine combustion calo-
rimeter was completed. The heat capacity of the system was determined
to be 35.09 + 0.06 cal/ohm at 25°C.

(3) The solution calorimeter was employed in an attempt to determine
the heats of formation of the two aluminum hydrides Dowane-1451 and
Olane-58. It was found that 4.0 N hydrochloric acid with
chloroplatinic acid added as a catalyst was inadequate as a solvent
for the materials at 25°C. Acceptable reaction rates were found at
an acid concentration of 6.0 N and at a temperature of 75°C. The
solution calorimeter was modified to operate adiabatically at this
temperature. The precision with which the calorimeter operated at
75°C is comparable to that at 25°C.

A tantalum liner eliminated the undesirable side reaction of the
bomb wall with the acid. The system was calibrated electrically and
heats of solution of aluminum, Dowane-1451, and Olane-58 were measured.
Several additional measurements are needed and are currently in pro-
gress. From these data, the heats of formation of Dowane-1451 and
Olane~-58 will be calculated.
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PROBLEMS ENCOUNTERED

A delay in the acquisition of the fluorine gas prevented the
commencement of the heats of combustion measurements of the aluminum-
boron system. The aluminum hydride solution work was initiated dur-
ing this delay time and is presently nearing completion. The fluorine

has recently been received and the system is ready for use.

Measurement of the heat of formation of L12A1H5 has been delayed

because Reaction Motors has not been able to supply a sample to
National Research Corporation.

ACTION REQUIRED BY ARPA,

None

FUTURE PLANS

Dr. Perry of Reaction Motors has informed me of the successful
systhesis of L12A1H5. He will attempt to forward a sample to me by
July 8, 1963. Upon receipt of this material, heats of solution will
be carried out from which its heat of formation may be calculated.
The auxiliary data required will be that previously generated in
this laboratory in the same calorimeter to be employed for the
L1A134 work.
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