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|deal Solutions

From the previous example (L11):

Component P = z2:P° y: = P/ Prp
C:Hs 19.10 0.840
CaH 1o 3.65 0.160
[PT = 22.75 psia]
Component P; = 5, P y: = P;/Pr
Cz;Hs 9.55 0.635
O 71 2 17 Sy 548 . 0.368

——————

| Pr = 15.03 psia|




|deal Solutions

T Liquid
g
9 :
5 £ —Rm——————— = 2275
2 i Liquid + vapor
: - . - T
' Aaoer }&
| Do
) I ~Poi,
| | Nt line 217.30
| o160 | oass
¥ 1 !
0 0.25 0.50 0.75 100
pure pre
CzHg Cy4Hyp

Mole fraction C4H10 .



Ideal Solutions

Why bubble point is a straight line:

Bubble point line is a linear function of composition.

BPP = x1P1° +x2P2°

Since x; = 1 — x, for a binary system,
BPP - (Plo_on) x1+P2°

y=ax+b



Ideal Solutions

Calculation of the liquid and vapor composition of two-component system in the
two phase region:

Application of Raoult’s Law:

PT: x1P1°+x2P2°

x1 and Xx,: mole fraction of the two components in the liquid (generally, do not represent the overall
composition of the system).

szl_xl

Pr= x;P;" + (1 —x1) P,°



Ideal Solutions

Solving for x;:

_ Pr =Py

xl - Plo L on
P, — P;°

x — [o] o
27 P — P

Py x1P;°




Ideal Solutions

Example:

Assuming ideal solution behavior calculate the composition of the liquid and
vapor at 180° F and 95 psia for a system containing one mole of n-butane and

one mole of n-pentane.

The vapor pressure of pure components at 180° F are 160 psia for C,H,, and 54 psia for
C:H,,. (Properties of petroleum reservoir fluids: Burcik — Appendix B)




Ideal Solutions

Solution:

_ Pr —Peu, 95 —54
XC4yHig — PC4H10° — PCSleo - 160 — 54

= 0.3868

Xen, = 1—xcu,, =1— 0394 = 0.6132

Xc,H.oPc,H ° 0.3868 x 160
Yc,Hy = : 10PT4 = = 9t = 0.6515

Years, = 1= Ye,n,, = 1 — 0.665 = 0.3485



Ideal Solutions

Calculation of the dew point pressure of a two-component system:

At dew point the system is essentially all vapor except for tiny amount of liquid.
x1Py”

V1 =

xlz o o
S




Ideal Solutions

Example:

Assuming ideal solution behavior calculate the dew-point pressure and the
composition of the liquid at the dew-point at 180° F for a system containing one
mole of n-butane and one mole of n-pentane.

The vapor pressure of pure components at 180° F are 160 psia for C,H,, and 54 psia for




Ideal Solutions

Solution:

PT _PC5H12

o o P °
. PC4H10 B PC5H12 Calfo
YeyHyo = P,
P, — 54
160
05 = 160 — 54
Pr

Py =80.8 psia = DPP



Ideal Solutions

Solution:

The composition of the liquid at the dew point;

(o]

PT _PC5H12

XC4H1g

(o]

PC4H10 B PC5H12

80.8 — 54
*CiHo = 160 — 54

= 0.2528

X, = 1— ¢, =1 —0.2528 = 0.7472



Ideal Solutions

Solution:
The bubble point pressure;
_PT—P2° OS_PT—54
XCaHio = p _p e 27160 — 54
Pr =107 psia = BPP
_ Xc HlOPC Hloo - 0.5 x 160 _
YeHyy = — P - Veutiy = — g7 = 0.7477

Yoy, = 1= xe,p,, = 1 — 0.7477 = 0.2523



Ideal Solutions

Solution:

1. BBP =107 psia

2. Composition of vapor at BBP (y¢,p,, = 0.7477, yc u,, = 0.2523)

3. Composition of liquid vapor at 95 psia (x¢,p,, = 0.3868, xc ., =0.6132,
Ye,Hy = 0.6515,yc .y, = 0.3485)

1. DPP = 80.8 psia

2. Composition of liquid at DPP (x¢,p,, = 0.2528, x¢_y,, = 0.7472)



|deal Solutions
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