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If you add 0.400 moles of each reactant to a 4.00 L reaction vessel, what is the composition of
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These cponcentrations
are molar concentrations
AT EQUILIBRIUM (in other
words, they are DIFFERENT
from initial concentrations)
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To solve the problem, we
need to solve this expression
for 'X.

Rearrange this fo make it easier
to solvel



= ( ) This equation is second order in X' ... in other
S =Hg words, it's a QUADRATIC equation.
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2 will work for the CHEMICAL problem. (The
X:-4H9 ( 0,0tvo ~ 0. 200 £ X ) second solution will not make chemical
sense)
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This value of 'x' resultrs in NEGATIVE concentrations for both reactants.
Since negative concentrations are not possible, we throw out this answer.
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2. An 8.00 L reaction vessel at 3900C is charged with 0.850 mol of nifrogen and oxygen
gases. Find the concentration of all species at equilibrium.

Nytg) = Ogly ) T= 2 NO(g) Ke=0.0123

N =0-01Y 2 Col™

We need 1o express each of these conrentrations
in terms of a single variable, then solve.

Let X" equal the cnange
in concetration
of nifrogen gas.
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We need to solve
this expression for
X' fo complete the
problem.




(1) "

0-0183 = (510615 %) (00628 %)

e

" Solve by using the quadratic equation, OR
/\] 0,613 = ,\ ( 1 Y.) solve by taking the square root of both

sides to simplify the equation.

93 Since the value of Kc is low
0.0 0965 368 = K (0.0123), we expect REACTANTS
010§~ % to dominate at equilibrium.
0 011783645 — 0.41096536S % = ZX They do!

0. 011783695=2. 10965365«
¥~ 0 008S$2L943

SPC(Iff C%qU\\ltﬂJlJm]
Ny 0.1061 %7 0, 1ol m Nq |O.10618 —%
04 %0, 10615 - %= O,\0l m O~ 0,10628 ~%
- N1 m
NGO+ Uy = 0.0 - A, LK




122 PRESSURE AND EQUILIBRIUM

- Pressure can affect a GAS-PHASE equiilibrium ... sometimes. How?

(0(q) + LH () = CHyOH(g)

... how might pressure affect this equilibrium?

- If the change in pressure CHANGES CONCENTRATIONS, then this equilibrium
would be disturbed and Le Chateleir's Principle would apply.

- Adding an INERT GAS would change pressure, but would it change
concentration of the gases? NO - so addition of argon would have no
effect on the equilibrium!

- What about COMPRESSION?
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... compression increases pressure by DECREASING total volume.



CO

Hq

(,VhD()H

vV Y

(o
]‘r‘P Vi jlr'lp

(V0¥

... but this volume change affects ALL concentrations the same way. In this example,
each concentration is DOUBLED.

CO(q) + ZHL(.7> — C’f\g(DH(g)

_ For simplicity,
KL - ECH}OH] (1) - | let's assume
2L (3 Kc=1,andall
CLOICHT} (')( lb concs = 1M
Doubling 9l |
concentrations = _
gives Q= (1) (1L)? Y

QL < }{L , $0 equilibrium shifts to the RIGHT, forming
more methanol at the expense of hydrogen
and carbon monoxide.

In general, compressing an equilibrium reaction in the gas phase will cause the
equilibrium to shift towards the side with fewer moles of gas. This causes the
pressure to decrease.



In general, decompressing an equilibrium reaction in the gas phase will cause the
equilibrium to shiftf towards the side with more moles of gas. This causes the
pressure to increase.

HOWEVER, this can only be frue IF there's a side of the reaction with more moles of gas than the
other. If both sides of the reaction have the SAME number of moles of gas, then a pressure change
will NOT affect the equilibrium.

Example: 7_(97 ~+ OL(%)\j 2/\/0(@)

... would not respond fo a pressure change.



