
Exercise 9

( I'm using the hint sheet here)

Using the modified Raoult 's law :

Yip -- Xi yip.

sat

⇒ ji = YipXi - Pisct ⑦

For the given data, 4=0,30 , y ,

-

- 0,23 and F- 1011hPa

pick 4,20hPa

Pi
"
= 10,42hPa

We can easily calculate ✗2=0,7 and ye 0,77 1×2=1 - A)

① y,
0,23 • 1011k¥

= 1,8437
0130 -4,2k¥

0,77 . 10,1k¥
= 1,0662

fi 0,7 • 10,42k¥



We have to expressions for 4¥

⇒ Ax,×z= ✗Any , + Xzlnfz

⇒ A. 1¥ +
"¥2 ②

② A ,
In 18437

+
In 1,0662

0170 0,30

A = 1,0877

For ✗i.0,8 , Xz=Q2 . Using
⇒ y ,

-- explltxi) , ji-explA.at

We get : y,
-

- 1,0445
, Yi 2,0060

Rearranging the modified Raoult's lawgives :

D= Xiyipiset
yi 1 Using yet - y , gives :

p . Aji Rs
't

=
xzyzpzset

Yi 1 - y , yip -- Xijipisat
( I - g.) x.jp?at--yxzyzPiot

✗ , ftp.sat-y , IX. ftp.H-xzfzpi
"

)

✗g. psat
Yi = ay, ppat.my, Pitt

comparing to

D=
✗

Hj !
?"

⇒ g. = KAY
"



We get that F- Xp Pint + xzyapasat
= 0181,0445-4,20hPa -10,212,0060 -10,42hPa

P --7,69hPa

Then
, using :

g. =
KARS

"

p

y, =
0,8-1,0445 -4,20hPa

7,69k¥

y ,
--0,456

Bubble point ⇒ approximately only liquid Using the expression found in the previous question
× ,

-_ 0,49 and ✗2=0,51
F- X.pl?s-t+xzjhPasat

a)
Using the given equations 10=0,49-1,497.134,95-10,51-1,680.182,79

F- 255,6 mmHg ← Why is this not equal to the answer in the numerical solution?

f. = exp (0,512/2,173+241539-217310,49)) Then
, using the modified Raoult's law

J , = 1,497 y, ,
KARSH =

0,491,497.134,95

P 255,6

Yi -0,387
82-- exp (0,49214539+212,173-1153910,49))

82=1,680



b) At 1=-313 Similarity to a) :

s-s.bg exp (-653%18) F- ✗ ftp.s-t-ixzyzpasatMiss# exp /-4%1=8%41
I

P= 0,49 . 1,4140 . 134,95-10,51-1,5541-182,79

142=0,1891 10=238,38 mmHg

Then
, using the modified Raoult's law

hi expl-4+1=8%89 exp (-6%19-11)

y, =
HARSH =

0,49 . 1,4140 . 134,95

P 238,38

An -_ 0,5313

Yi
--0,392

In y,
= -Ink, -112×21-1×2 1.x

.

- ¥+1m
, )

0,5313
= In (0,49+0118910,51)-10151 (0%9%0%8910,51 - 0,51+0,5313-0,49 )
= 0,3464

⇒ y, = 1,4140

112 A 21✗ n ya = - In (1121-121×1) - Xi ( x
, +112×2

-

✗2+121×1 )
= - In (0151+0,5313-0,49) -0,49 . / 011891 0,5313

0,49-10,1891-0,51
-

0,51+0,5313-0,49 )
= 0,4409

⇒ 82=1,5541

c) Ideal solution ⇒ y=yz=1

P=X,y, Pitt -ixzyapasat

10--0,49 . 1. 134,95-10151.1-182,79

10=159,35 mmHg

g. =
48, psat
p

=
0149.1 . 134,95

159,35

yi- 0,415


