Ideal and Real Gases Thermodynamics

Thermal equation of state and critical point 3.2.04-00

What you can learn about ...

=> Ideal gas

=> Real gas

=> Equation of state

=> Van der WAALS equation
=> BOYLE temperature

=> Critical point

=> Interaction potential

=> Molecule radius

Principle:

A substance which is gaseous under
normal conditions is enclosed in a
variable volume and the variation of
pressure with the volume is recorded
at different temperatures. The criti-
cal point is determined graphically
from a plot of the isotherms.

Critical point apparatus 04364.10 1 D T ; B ggzg
Immersion thermostat TC10 0849293 1 MPa 3 - 28°C
Accessory set for TC10 0849201 1 6 — 4 -0
Bath for thermostat, Makrolon 08487.02 1 6 - 35°C
Gasket for GLL8, hole d = 8 mm, 10 pcs 4124003 1 5 — for = if‘MKPa
Vacuum pump, rotary sliding-vane, one-stage 0275093 1 cr

Adapter 02657.00 1 4 —

Safety bottle, 500 ml, 2 x GI18/8, 1 x 25/12 3417088 1

Tripod base -PASS- 0200255 1 3 -

Support rod, stainless steel 18/8, / = 500 mm 02032.00 1

Laboratory thermometers, -10...+100°C 38056.00 1 2

Universal clamp 3771800 1

Right angle clamp 37697.00 1 14

Rubber tubing, d = 8 mm 3928300 4

Rubber tubing, vacuum, i.d. =8 mm 39288.00 1

Rubber tubing/vacuum, d = 6 mm 39286.00 1 ' [J—
Pinchcock, width 15 mm 4363115 1 1 2 L}
Hose clip, d = 8-12 mm 40996.01 4 cm
Hose clip for 12-20 diameter tube 40995.00 2

Mercury tray 0208500 1,y jsotherms of ethane.

Compressed gas, ethane, 14 g 4177209 1

Tasks:
1. Measure a number of p-V-iso-

therms of ethane.

2. Determine the critical point and
the critical quantities of ethane.

3. Calculate the constants of the
Van der WAALS equation, the
BOYLE-temperature, the radius of
the molecules and the parameters
of the interaction potential.
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