CHEM 1105 ANSVERS TO PROBLEM SET 5

1. 30p(9) + 2HpS(g) K 2HO(g) + 2S0p(g)
nmol es
start: 0. 50 0. 36 0. 68 0. 56
change: -0.12 -0.08 +0. 08 +0. 08
equi librium 0. 38 0.28 0.76 0. 64
equi librium
conc(nole/L): 0.38 0. 28 0.76 0.64
0.50 0.50 0.50 0.50
= 0.76 0. 56 1.52 1.28
= wzgﬂ 0213 = 1.522 x 1.282 = 27
[ HoS] 2[ O] 0.562 x 0.763
2. Fe(s) + 5CQOg) K Fe(CO) 5(9)
nol es
start: . 0.85 . 1.00 0
55. 85 28. 00
= 0.0152 0. 0357
change: -0. 0037 -0.0185 +0. 0037
equi librium 0. 64
55. 85
= 0.0115 0.0172 0. 0037
equi librium
conc(nol e/ L) 0.0172 0. 0037
3.0 3.0
= 0. 0057 0. 0012

= [Fe(CO = 0.0012 = 2.0 x 108
e [CO sk 0. 0057°

3. Kc = [CO[HO  K; = 0.080 at 400°C and 0.41 at 600°C
[ COp] [ H]

Since Kq increases as tenperature increases, [CQ and [ HQ
must increase and [COp] and [Hp] nust decrease as the tenp-
erature increases. This nmeans that the equilibriumshifts to
the RIGHT (or, the FORWARD reaction is favoured) as the
tenperature increases. Therefore, the FORWARD reaction is
ENDOTHERM C.



Since 6H for the forward reaction is negative, the forward
reaction i s EXOTHERM C.

(a) (1) If the tenperature is increased, the equilibriumwl|
shift to the LEFT, i.e. in the direction of the ENDO
THERM C reaction to use up the heat supplied. The con-

centrations of SO and O will increase while the con-
centration of SO3 will decrease.
(2) Kc will get smaller since Ko = [503?
[ SOp] %[ O]
(b) The equilibriumw |l shift to the LEFT to form nore SOp.
This will result in a decrease in [SO3] and an increase in
[O2].

(c) No. Kc only changes if the tenperature is changed.

(d) If SO3 is added, the equilibriumwll shift to the LEFT to
use up part of the added SO3 and hence the SOy concentr a-
tion wll increase.

Addition of CaOwi Il renove sone of the COy by equilibrium
(a) and hence the equilibrium(b) will shift to the LEFT to
formnore COp. This will result in a decrease in the con-
centration of CO



