Thermodynamics Ideal and Real Gases

3.2.01-01 Equation of state of ideal gases

What you can learn about ...

B- E ST => Pressure and temperature
SE LLER => Volume
=> Coefficient of thermal

expansion

=> Coefficient of thermal
tension

=> Coefficient of cubic
compressibility

=> General equation of state for
ideal gases

=> Universal gas constant

=> Boyle and Mariotte’s law

=> Gay-Lussac’s law

=> Charles’ (Amontons’) law

Principle:

The state of a gas is determined by
its temperature, its pressure and the
amount of substance. For the limit-
ing case of an ideal gas these state
variables are linked by the general
equation of state, from which special
correlations can be derived for spe-
cific changes of state.

v bo el

Gas law apparatus 04362.00 1 Py T 28

Immersion thermostat TC10 0849293 1 2% -

Accessory set for TC10 0849201 1 |

Bath for thermostat, Makrolon 08487.02 1 2 —

Weather monitor, 6 lines LCD 87997.10 1 ~

Laboratory thermometers, -10...+100°C 38056.00 1 22 —

Mercury tray 0208500 1 -

Support base -PASS- 0200555 1 20 7

Support rod, stainless steel 18/8, [ = 1000 mm 02034.00 1 " :

Right angle clamp 37697.00 2 ]

Universal clamp 3771800 2 16 —

Pinchcock, width 15 mm 4363115 1 ]

Hose clip, d = 8-12 mm 40996.01 6 1 —

Rubber tubing, di=6 mm,/=1m 39282.00 1 —

Mercury, filtered, 1000 g 3177670 1 {2 A I B B
Water, distilled 5 | 3124681 1 80 100 120 O 160 180 —==

_ B

Correlation between pressure p and volume V' for a constant quantity of air
(n = 0.9536 mmol) during an isothermic change of state (7" = 298.15 K).

Tasks:
For a constant amount of gas (air) From the relationships obtained cal-
investigate the correlation of culate the universal gas constant as

1. Volume and pressure at constant  Well as the coefficient of thermal ex-
temperature (Boyle and Mariotte’s ~ Pansion, the coefficient of thermal
law) tension, and the coefficient of cubic

compressibility.
2. Volume and temperature at con- P y

stant pressure (Gay-Lussac’s law)

3. Pressue and temperature at con-
stant volume (Charles’ (Amontons’
law))
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