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Typo! The squared

Note: no matter the initial concentrations of H,, should be outside
l,, or HI — at equilibrium the ratio of HI squared of the []

to H, x |, is always a constant (the equilibrium

constant)

TABLE 15.1 Initial and Equilibrium Concentrations for the Reacticn
Ho(g) + 1x(g) —— 2 HI(g) at 445 °C

Initial Concentrations = Equilibrium Concentrations Equilibriurn Constant
[H2] [12] [HI] [H2] [I2] [HI] Ke = Ll
- g i 5 ° [Hllly]
0.50 0.50 0.0 0.11 0.11 0.78 M—so
' ' ' ' ' ' (0.11)(0.11)
0.0 0.0 050 0.055 0.055 0.39 @39 . _ 50
' ' ' ' ' ' (0.055)(0.055)
0.50 0.50 0.50 @ 0.165 0.165 1.17 @ar? 50
' ‘ ' ‘ ‘ ' (0.165)(0.165)
1.0 0.50 0.0 0.53 0.033  0.934 () 50
' ' ' ' ' ' (0.53)(0.033)
(0.934)?
0.50 1.0 0.0 0.033 0.53 0.934 50

(0.033)(0.53)
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Andrew Napper
Note: no matter the initial concentrations of H₂, I₂, or HI — at equilibrium the ratio of HI squared to H₂ × I₂ is always a constant (the equilibrium constant)
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Typo! The squared should be outside of the [ ]
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Q, K, and the Direction of a Reaction

[B]

A(g — B(® Q= Al Q — ~at[A]=0,[B]=1
P PN [A]
3.5 /
Q>K
3.0 Reaction runs to left
2.5
v 2.0
O —
o K =145
L o\
PO o 1.5
Q<K
o ® 1.0 - Reaction runs to right . _Q =K o
(A —> B). Reaction is at equilibrium
(A — B).
0.5
0.0 T T T
[A] 1.00 0.75 0.50 0.25 0.00
[B] 0.00 0.25 0.50 0.75 1.00
Reactants Products

Concentration (M)
© 2017 Pearson Education, Inc.



Ut Lok € kiakion * A(c\\ B(c\\ Sl Z TS

| [}r]b = LRJ=1-00M

%
\,\)\;\(c‘(:\ Wy u'\“ :" A«‘H .7 Q,' #tc (VlmL Y mt\

Q= LB] - 105 oo Re KK St b

| 00
RHS
EA:& K \V\S"ﬁv\\am,!ow/lm Uc\lm
Yes, in theory you can memorize the direction / CB]T Q t\ \
of shift as follows: L AL
- Q <K, shift to RHS
- Q = K, no shift (@ eqm) A —B /

- Q> K, shift to LHS

But if you understand that in order for the
reaction to come to equilibrium the value of Q

must increase or decrease to equalize K —
and that only happens by causing more A to

be converted to B or vice versa — then you
will never forget on an exam!

Understanding takes a lot more time, energy,

and effort than memorizing. Unfortunately
that’s the price for not forgetting. €
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Yes, in theory you can memorize the direction of shift as follows:

• Q < K, shift to RHS
• Q = K, no shift (@ eqm)
• Q > K, shift to LHS

But if you understand that in order for the reaction to come to equilibrium the value of Q must increase or decrease to equalize K — and that only happens by causing more A to be converted to B or vice versa — then you will never forget on an exam!

Understanding takes a lot more time, energy, and effort than memorizing. Unfortunately that’s the price for not forgetting. 😀


