for extrapolation to lower temperatures, For extrapolation
to high temperatures the value of the volume residual was
assumed to be constant and the slopes of the isobars were
taken as zero.

The uncertainty in the volume residuals for ethane ap-
pears to be somewhat larger than those for methane at low
pressures, but are probably less than 2 parts in 1000, At
higher pressures, data of equally reliable investigators are
not available for comparison and an estimate of uncertainty
cannot be made. However, from studies of Beattie’s meas-
urements on other compounds, it is safe to assume an un-
certainty of less than 1 part in 1000 for the volume resid-
uals at higher pressures,

UNCERTAINTIES IN FINAL YALUES TABULATED

The uncertainty in the value for free energy, F — Fideal
and F - F°, is ecual to the integral of the uncertainty in
the volume residual with respect to pressure. For methane
and ethane the upper limit of this uncertainty in the regions
where experimental P-V-T data are available is of the order
of magnitude of 1.0 cal. per gram-mole at 50 atm., 2.0 cal.
per gram-mole at 100 atm., 5.5 cal, per gram-mole at 500
atm., and 8.0 cal. per gram-mole at 1000 atm. These un-
certainties are somewhat larger in the extrapolated regions
of low and high temperatures.

It is impossible to estimate the uncertainty in the value
of entropy, because the temperature coefficient of an un-
certainty is involved. Considering methane alone for the
time being, it can be seen in Figure 1 that while the
volume residuals of selected data differ markedly from
those of Olds, Reamer, Sage, and Lacey, the slopes of the
volume residual isobars are in fair agreement, There is a
strong temptation to estimate a very small uncertainty in
the temperature coefficient of the volume residual and a
correspondingly small uncertainty in the entropy functions.
On the other hand, if the curves of Figure 4 were selected
as the most reliable data, a very slight change in the steep
slope of the low temperature isotherms could result in a
considerable change in the slope of the isobars. As no
estimate of uncertainty of the entropy residual can be made
by an analysis of the volume residuals, it will suffice to
place an upper limit on the possible magnitude of the un-
certainty.

A rough estimate of the upper bound of the uncertainty in
the isobaric slope can be taken as twice the uncertainty of
the volume residual divided by the temperature interval
over which the isobar is monotonic, For methane and
ethane the upper bound on the possible uncertainty in the
entropy functions, §$-S§,,,,, and S~ S° is approximately
0.01 the uncertainty in the free energy functions.

The heat content or enthalpy may be considered as
combinations of the free energy and entropy according to
Equations 15 and 23. Therefore the upper limit on the un-
certainty in the enthalpy may be taken as the uncertainty in
the free energy function plus the uncertainty in the entropy
multiplied by the absolute temperature,

By suitable mathematics it can be shown that the un-
certainty in the activity coefficient is less than 0.5 the
uncertainty in the free energy function divided by the
absolute temperature.

For compounds other than methane and ethane, the
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estimates of uncertainty will not be the same as those
given here. Each compound must be analyzed separately,
However, the method of analysis will be similar to that
used for methane and ethane,
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CORRECTION

Vapor Pressure and Viscosity of Solutions in the Calcium
Oxide-Phosphoric Oxide-Water System at 25° C,

In the article ‘“Vapor Pressure and Viscosity of Solutions
in the Calcium Oxide-Phosphoric Oxide-Water System at
25° C.” [E. O. Huffman, J. D. Fleming, A. J. Smith, Ind.
Eng. Chem., Chem. Eng. Data Series 3, No. 1, 17 (1958)]
on page 18 in the second paragraph under Results, the fig-
ure for uncertainty in the density should be 0.0004 gram
per ml,
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