
Exercise 6

a) Sketching from picture given in lectures :

g
T, Tz T5-To Ty

H☒
b) The python code used is attached on the next pages



i ) For high pressures , the isotherms increase

along an asymptote .

For low pressures V goes towards

infinity .
The isotherms "merges

" at high
and low pressures
In the

"mid-range", there are more than
one solution to the EOS

.

Ii) Small molar volumes
,
high pressures

asymptotic limit where p → oo

Large molar volumes , pressure tends

to zero

Iii ) Above the critical temperatures ,
the isotherms behave

"

linearity
"

and are 1-to -1

Below critical temperatures,
the isotherm will have a 3- root

region , where there is a
"
wave

"

causing there to be 3 roots

for each pressure.



a) Using the analytical approach , implemented in python
Q = 0,06737

12=-0,01649

Get that R2 ⑦ ⇒ Three roots

⑦ = 2,802

2-, = 0,0197

2-2=0,8442

-23 = 011213

Using a Numerical approach :

Z
,
= 0,8442

Zi 0,1213

2-5- 0,0197

The answers are almost exactly equal flown to e-
'b)



b) + c)

This problem gave imaginary numbers in the numerical solution , so

the np.imng and np .
real was used .

Analytical solution :

Q -
- - 0,0186

12=0,0160

U = -0,3179

✓ = 0,0586

Z
,

= 0,0592

Numerical solution

-21=0,0592

The solutions differ by 3 e-
17

d) As we have P> Ps
"
in both a) and b) , the stable phase

is the liquid phase ⇒ Use the smallest v land E)

We have that z=¥,
⇒ v=

ZRT

P

Solving for the smallest solution (root) of each problem :

For a) f- 35,516 cmYmol

For b) V= 35,459 unknot



The code used in the problem :


