
Exercise 13

Let rxl : (Hy -111-20=0+311-2

8×2 : Gta -1211-20=02+442

And the extent of each reaction be Gi for rxl and { for m2.

The reactions are linearity independent , so we already have linearity independent system.

We did the same problem in the lectures
,
and used new ,o=l and

Nitro,o=2 ,
so I will do the same for simplicity

Component (Hi H2O CO CO2 Hz

V
,

- I - I 1 0 3

'

V2 - I -2 0 I 4

Mio I 2 O O O

ni I - { , -4, 2-4,-242 { , {2 3%+442

We have that the total number of moles in the system is given by : n=Eni= / 1-6, - {2) + (2-4262)+4 ,
+ {2+(34+462)

A- 3+24+242

Using that yi=¥ , we get : yea, =
1-4-42
3-124, -1242

2- { , -242
YANO =

3+2%+242

Gi
Yeo

=

3+241+242

{2
Y CO2 =

3+24 , -1242

3G , +442
Yvon = 3+24, -1242



In the lectures
,
it was shown that for the general reaction

aA+bB≈cC+dD

by assuming ideal gas, the equilibrium constant is given by :

Kiss yi.y.dyi.gs/#Y+d-a-b
Applying this to the two reactions , the equilibrium constants can be found :

Yeo - YH? ¥
.
)
""" ycoz.yii.fp-p.lt

" " -2

Ki YCHiYHzo
KÉ Yuta . Yuko

{ , 136 , -14%13 {a (3%+442)
"

(3+24+242)
"

(3+24+242) .! (3+2%+242)
•

(3+24+242)
"

.(!K , = Ka=
(I - { , - {a) .

(2-4-242) (I - { , - {a) .
(2- { , -24212

(3-1*2) (3+2%-1/242) (3-12%+242) (3+2%+242)
"

6,136, -146% 62136, -14ha)
"

K,= K=
4- & , - {a)(2-9,242)/3+24, -12%12

"¥)ʰ " (1-4, - {a)(2-9,242)%+2%+2412
"#↑


