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Using a mercury manometer, and taking a series of pressure -vs- volume measurements at two different
temperatures, we were able to test various components of the ideal gas laws and use our data to estimate a
temperature (which approximates “absolute zero”) at which the pressure-volume product for the gas would be
zero. This was done for both air and natural gas, yielding an estimated “absolute zero” of -275 ± .6 oC (as
computed with air).
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Introduction: Real gasses behave as ideal gasses in the
limit of high temperature and low density. In this labo-
ratory we used a U-shaped tube (a “manometer”, after
a fashion) filled with mercury. One side had a valve into
which a quantity of has could be introduced above the
mercury. The valve was then sealed, trapping a fixed
quantity of gas. The manometers’ inside diameter was
3mm.

A revervoir of mercury at the bottom of the manome-
ter allowed one to selectively increase or decrease the
pressure of the gas by pushing enough mercury into
manometer so that a desired height difference in the two
columns could be obtained (note that the side without
the valve was open to the atmosphere).

The conditions in the laboratory during the day of the
experiment were intially ambient pressure of 737.0mm
Hg and 24.6 degrees (C) inside and some -8 degrees out-
side (where the apparatus was taken for a temperature
change). Air was the first gas introduced into the ap-
paratus under these conditions. The following data set
was collected for air, and the accompanying graph is in
Figure 1, with the line being the best fit using the ideal
gas law,

PV = const. (T + T0) (1)

with P the pressure as measure in the column height dif-
ferences of mercury and V the volume of the gas. Here T0

is an offset temperature, in essence, we think of as rep-
resenting the (negative) temperature at which the naive
gas law above would give a zero PV product.

During the second segment, the valve was opened, and
the reservior was pushed in so that very nearly all the
air was expelled from the manometer. Then Methane
(Natural gas) was slowly introduced in to the manome-
ter, and after a given quantity of that gas was intro-
duced, the valve was again sealed and the experimental
determination of a pressure-volume trajectory at room
temperature and outside was repeated. Note that during
this second phase of the experiment the room tempera-
ture was found to 22 oC and the atmospheric pressure
had increased to 737.2mm (determined to this accuracy

Table 1. Air, room temp (RT) and outside (O), Mercury
Column Heights (cm)

air side (RT) open side (RT) air side (O) open side (O)

21.4 22.4 28.2 47.0
21.5 23.4 27.9 44.7
21.8 24.4 27.5 42.5
22.2 25.9 27.2 41.0
22.4 27.1 26.8 38.8
22.8 28.5 26.5 37.3
23.0 29.5 26.0 34.7
23.5 31.7 25.6 32.6
23.9 33.6 25.3 30.8
24.2 34.9 25.0 29.3
24.4 36.1 24.7 28.3
24.6 37.2 24.3 26.1
24.8 38.2 23.8 24.3
25.3 40.7 23.5 22.9
25.5 41.6 23.3 21.8
25.8 43.3 22.8 20.1
26.0 44.4 22.4 18.5
26.3 46.1 22.0 16.9
26.6 47.7 21.8 16.1
26.9 49.5 21.5 14.8

with a barometer that had a vernier).
In detail, the air data shown above in Figure 1 (each

trace is a different temperature, the points are data and
the lines are the fits) was fit with the single relation, P =
A/V for a single constant A. For the two temperatures,
this single parameter fit gave

And finally we extrapolate these data back to the tem-
perature at which the constant ’A’ would be zero to find
that would happen at a temperature of -275 ± .6 oC.

We now complete the same ideal gas fit with the
methane data. There appears to be issues with these
data for methane, and we were not able to get a reason-
able estimate for the constants that we would then use
in estimating absolute zero.
Conclusion: Using air the data was very regular, fit well
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Table 2. Methane, room temp (22) and outside (O),
Mercury Column Heights (cm)

air side (22) open side (22) air side (O) open side (O)

29.63 30.3 25.0 25.5
29.6 31.6 25.3 26.4
29.9 33.0 25.7 27.2
30.3 34.2 26.1 27.8
30.7 35.6 26.6 28.2
31.1 37.1 27.3 28.6
31.9 40.4 27.6 28.9
32.4 42.4 28.0 29.5
33.8 44.7 28.5 29.9
34.5 46.5 29.0 30.6
35.1 48.5 29.3 30.7

29.7 30.7
30.2 31.6
30.6 32.4
31.0 32.7
31.5 33.1
32.0 33.9
32.4 34.5
33.1 35.3
33.6 35.7

Fig. 1. Air data, for the temperatures 24.6 and -8 oC.
Data is points and lines are the one parameter fit using
the gas laws.

with the gas law and lead to a reasonable estimate for
absolute zero of -275 ± .6 oC. We have many reasons to
believe that there are large systematic errors which are
not accounted for in this analysis.

Our data for the natural gas were problematic. it is
possible that there was a slow leak of the gas, and there
may have been other issues that we are not aware of
and were unable to quantify. As a result those data were
essentially unusable.

Table 3. Air, the constants -vs- temperature

Temperature (C) constant A ± error (percent)

24.6 129000 ± 67 .06%
-8 115000 ± 65 .05%

Fig. 2. Methane data.
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