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Consider the reaction N,O,(g9)== 2NO,(g)
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At equilibrium rate;, 4 = rate,,
2
so K[N,O,l,, = KINO,]
2
then —';szd = [NOZ] eq -4%
rev [N204]eq £
g
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O
K= Ko - INOL,
krev [N204] eq Time
Figure 17.3  The change in Q during the N,0,-NO, reaction.




g% abid 15 Qg o) £9,5 Ols3 (oo (25ST5 50 250 Slse 5 e adsl Slealale L) (2STy oS 4z 1217 Joor o
L.asylo pb Jolss slpalale Jole cdl> (o Ladale o) co Jolad b 5 (T a4z 10) 09 (o0 ploxil (2iSTg .0 gad dlona |
ol S alizes lotolo) 1o K jlaie a5 0iS dz g5 0gas dwloxas |) Jolas <ol o)lgs oo (Jolss slalale ol 5l oolanl

Initial and Equilibrium Concentration Ratios for
the N,0,-NO, System at 200°C (473 K)

Initial Equilibrium
Expt [N,0)] [NOJ @ [NOJ® [NOJog [NOoley K, [NO,IZ,
[N,O,] [N2O4leq
1 0.1000 0.0000 0.0000 0.0357 0.193 10.4
2 0.0000 0.1000 % 0.000924 0.0982 10.4
3 0.0500 0.0500 0.0500 0.00204  0.146 10.4
4 0.0750 0.0250 0.0833 0.00275  0.170 10.5
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Sample Problem 17.6 Using Concentrations to Determine Reaction
Direction
PROBLEM: For the reaction N,O,(g) = 2NO,(g), K. = 0.21 at
100°C. At a point during the reaction, [N,O,] = 0.12 M
and [NO,] = 0.55 M. Is the reaction at equilibrium? If not,
in which direction is it progressing?
PLAN: We write an expression for Q_, find its value by substituting the
giving concentrations, and compare the value with the given K_..

SOLUTION:
INOF  (0.55)7 _

NO]  (0.12)

25

c

Q, > K., therefore the reaction is not at equilibrium and will
proceed from right to left, from products to reactants, until Q_, = K.
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2NO(g) + Oz(g) == 2NOy(g)
PNo, o = INO

Qp = ¢~
2 2
PR i, [INOJ- [O,]
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CaCO4(s) == CaO(s) + COx(g)
Ko=Pco2 K=[CO:]
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Sample Problem 17.4 | Converting Between K_ and K,

PROBLEM: A chemical engineer injects limestone (CaCO,) into the hot

flue gas of a coal-burning power plant for form lime (CaQ),
which scrubs SO, from the gas and forms gypsum

(CaS0O,-2H,0). Find K, for the following reaction, if CO,
pressure is in atmospheres.

CaCOgj(s) == Cal(s) + COx(g) K= 2.1x10™ (at 1000 K)

PLAN: We know K, so to convert between K;,, we must first determine
Nyas from the balanced equation before we calculate K. Since
pressure Is in atmospheres, R = 0.0821 L-atm/mol-K.

SOLUTION: Ang. =1 -0 since there is one gaseous product and no
gaseous reactants.

K, = K(RT)A" K, = KJ(RT)A" = (2.1x10)(0.0821x1000)"
= 2.6x10-




