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THE NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards is a principal focal point in the Federal Government for assuring
maximum application of the phyvsical and engineering sciences 1o the advancement of techuology in
industry and commerce. Its rexponsibilities include development and maintenance of the national stand-
ards of measurement. and the provisions of means {or making measurements consistent with those
standards; determination of physical constants and properties of materials; development of methods
for testing materials. mechanisms. and structures, and making such tests as may be necessary, particu-
larly far sovernment avencies: cooperation in the establishment of standard practices for incorpora-
tion in cudes and specifications: advisory service to zovernment agencies on scientific and technical
problems: fnvention and deye Iuprnent of devices 1o serve special needs of the Government: assistance
to industry. business. and consumers in the development and acceptance of commercial standards and
simplified trade practice recommendations: administration of programs in cooperation with United
States business ¢ andards organizations for the de\elnpmvnt of international standards of

It
practiee: and mainicnance of o eleg Hj‘hﬂlhi‘ for the coliection and dissewination of sclentific, tech-
nical. and engineering information. The scope of the Bureau's activities is sugpested in the foliowing
listing of its four Institutes and their organizational nnits.

Institute for Basic Standards. Flectricity. Metrology. Heut. Radiation Physics. Mechanices. Ap-
plied Mathematics. ;\lurm(‘ Phyeies. Phvsical Chemistry,  Laboratory Astmphwu\ * Radio Stand-
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The.last report (1) listed preliminary data obtainad jn (wo series of measurements on
the rate of sublimation of rhenium. At the time of writing thaﬁ report, it was believed that
the cause for a difference in the average rates of sublimation of rhenium of about 50%
obtained from the series I and series Il data was due largely to error in obtaining the window
correction factor for the series I data. In both of these series, dlfferences in the window
and prism correction factors of about 5.7 x 10"6°K“1 corresponding to differences in tempera-
ture of about 42°K at 2700°K were noted on the basis of measurements of the window factors
+ade before and after each series. However, the precision of the measurements in the
individual series was grnod and no significant difference was observed between the second law
buars of anblimation. These two factors appear to be at odds with a change in the window
factor as large as that observed. Also, It was noted that better agreement between second and
third law heats ¢f sublimation was obtained if the window correction obtained at the end of the
series was used to calculate the third law heats. It appeared that all the difficulties could
be resolved 1f 1t was assumed that in both of these series, a rapid change in the window factox
oeccurred. It was suggested, therefore, that contamination during series I had taken place
during the first experiment when rhenium metal was deposited on the window because of the
selection of too high an operating temperature while the window had become contaminated in
series II during the preliminary outgassing procedure by one of the highly volatile rhenium
nxides. It was supposed that this oxide had gotten into the vacuum system during glassblowing
procedures by oxidation of rhenium metal.

On the basis of these assumptions, the microbalance apparatus was carefully cleaned to
remove any remaining rhenium oxide in the hot zone of the vacuum system and a third series of
measurements was undertaken., The results of thils third series of measurements were practicall:
tiie same as in the first two serles in that the correction factor for the window again
increased although by a little less than in the first two series.

Since a change in the window factor of the magnitude observed makes it impossible to

treat the experimental data in a reliable fashion it was decided to attempt to isolate the

cause of the change. The most likely sources of contaminant were considered to be;
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1. Deposition of rhenium on the window during temperature measurements;

2. Evaporation of contaminant from the shutter;

3. Contamination of mirror or prism with dust during experiments and during measurements

of the window factors;

4, Evaporation of contaminant from the platinum-plated, vycor insert tube.
The possibility that other sources of a contaminating vapor were important were considered
unlikely bLecause of unfavorable geometry. There is an additional possibility that rhenium
oxide could come from the sample itself but this would require a relatively temperature
independent diffusion process and would appear to be ruled out by the manufacturers estimate
of 12PPM oxygen impurity. ‘

An attempt to rule out each of the items considered was made but none yielded results
which indicated that it would be responsible for the change in the window correction factor
observed during the first three series of measurements.

Examination of the residuals, logPobs[-[lochalc[, from the least squares treatment
of the series II and series III data shows & preponderance of positive residuals (pressures
too low) for the experiments at the beginning of a series and a preponderance of negative
residuals (pressures too high) for the experiments at the end of the series. This shows that
there was some change in the window and prism correction factor during the vapor pressure
measurements contrary to our previous assumptions. The residuals, expressed as percentages
are, +3, +6, +5, -1, 0, -7, -3, +2, -7 for the series II data and +19, 0, 0, +1, O, +2, +1, -3,
-11, -14, 49, -6 for the series III data. However, on the basis of the observed changes in
the window and prism correction factor one would expect to see a range of 134% in the residuals
for series II and *28% for the series III data. Thus, while some change in the window
correction factor may have occurred during the series II and series III measurements, it is
questionable that the trend is sufficient to force one to conclude that all of the change took
place during the measurements and the original assumptions made may have some validity.

One final series of measurements has been undertaken. In these measurements it was

planned to carry out all experiments at a temperature of about 2650°K  where
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the precisi*on of the measurements would be sufficiently good to easily detect a change in the
windo& correcition as large as those occurring in the series II and series III measurements.
After seven experiments of 20 minutes duration each with a total weight loss of 1900 micrograms
the apparatus was opened and the prism and window recalibrated. No change in the window
calibration was observed and no change was predicted by the data obtained. 1If it turns out
that the cause of the change in the window factor has disappeared, this series will Le extended
to nigher and lower temperatures.

The tentative second law heats from these four series are, 183.4, 187.5, 132.8, and
137.4 kcal/mole and the tentative third law heats calculated using the free energy functions
given by Stull and Sinke (2) are 187.1, 185.1, 186.4, and 186.1 kcal/mole for series I through
IV, respectively. It should be noted that the adoption of any constant window correction
factor will not effect the second law heat but will have an effect on the value of the third
law heat. Since the window corrections used to calculate the third law heats were those
obtained at the conclusion of the series, the third law heats for series I through III

represent upper limits to the third law heat.
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