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Look for low P and high T

b z
Slope = RT only in the high pressure region. -

b
For H, and He, a~0 =  Slope = —
RT —

PV, PV PVxM, PM,

RT nRT gxRT pRT
0.5x5

:O.3x0.082x300

=0.34 <1 =  Attractive forces dominate

V.
Z = __mreal _ 0.9 =  Attractive molecular forces

Vm, ideal

Let the mixture contain Ny moles of helium and nCH4 moles of methane.

dRT
M_(mix)

o

pP=

dRT 64
= M, (mix) = ——
P 2463

(e ¥ M(He)) + (ngyy, % M, (CH,)

x0.0821x300g =6.4

M, (mix) =
Ope + ey,

6.4_(nHe><4)+(nCH x16) N Ny, =i

e TN n 1
CH, CH,

o(CHy) f16
rCH4 He)

Check that 500 K is Boyle’s Temperature.

a
= 500 = = —=1kecal mol™
2xb b
L. . b 22-2 0.2 _3 o1
Slope in high P region = — =—+——=——=10""atm
RT 1200-1000 200
PV, 2RT 0.082 x 200 x 2L
Z=2=—+> = V= = =0.066L
RT P 500

Z =1 for a large pressure range in low pressure region.

For H,, ais negligible.

So van der Waal equation is reduced to
PV Pb

P(V-b)=RT = PV-Pb=RT = Z=—-=1+—
RT RT

Solution
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