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Virial Equation of State



VIRIAL EXPANSION

The compressibility is expressed as an infinite series
expansion in either the density (V) or the pressure
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B, are virial coefficients (B,, is a “second” virial coefficient)

Note that at very low pressures or densities (large molar
volumes) Z - 1, reflecting ideal behavior.



THE 2NP VIRIAL COEFFICIENT

ammonia (NH;)
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Zis linear in B,, m=p
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Through manipulation of the two virial
expansions, one can also show that m# B, . (T)=RT B, ,(T)



VIRIAL TERMS FOR ARGON AT 298 K
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P (bar)
. 1 1-0.00064 + 0.0000 + (0.00000)
units of B,
10 1-0.00648 + 0.0020 — (0.00007)
volume*mol-

100 1-0.06754 + 0.0213 — (0.00036)



WHAT DOES B,, “MEAN”?
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SO. V = ‘/ideal + B2V (T)

B, is the difference
between the
— observed molar

or: Bzv (T) =V - Videal - volume and the ideal

gas molar volume



B, (T) FOR VARIOUS GASES

He
O T
s
o
= -100
= N,
Q
~ =200
“ — —
~ —300 [ Bzv (1) =V _Videal
Q
| | | | |
0 100 200 300 400 500

T/ K

Again: attractive forces dominate at low 7, repulsive at high T



