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[TF] What happens to In(k) as T increases to infinity?
25% 1. In(k)=0
25% 2. In(k)=1
25% 3. In(k) =0
25% 4 In(k) = something else

Response .
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Putting it all together:
First law, second law, equilibrium, and kinetics
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[1F] What happens to In(k) as T increases to infinity?
AH°\1 AS° E\ 1
2 0 =
In(k) = —( = )7+ % In(k) = — (ﬁ)? +In(A) 0% 1. In(k)=0
0% 2. In(k)=1
k) InfAl_ 0% 3. In(k)=c
T S 0% 4. In(k) = something else
! Ingk;) ..\'“.._‘_
um, uT
K = kfor
Y i Response
o - Counter
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[7F] What happens to In(K) as T increases to infinity?

First law, second law, equilibrium, and kinetics
0% 1. In(K)=0

Rate constant: In(k) = — (%) % + In(4), ... 0% 2. InK)=1
. 0% 3. In(K)=o0
So, at high T, In(k In(A4 .
o, atvery 1'e n(k) = In(4) 0% 4 In(K) = something else

Response .
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First law, second law, equilibrium, and kinetics First law, second law, equilibrium, and kinetics
Rate constant: In(k) = — (%) % + In(4), ... Rate constant: In(k) = — (%) % + In(4), ...
so, at very high T, In(k) — In(4) so, at very high T, In(k) — In(4)
Equilibrium constant: In(K) = — (ATH)% A;:D, .. Equilibrium constant: In(K) = — (ATH)% A}fu,
so, at very high T, In(K) — % so, at very high T, In(K) — %
What's the connection? Since K = kg, /k,.,, we see that at very high T ...
In(K) — In(Afor/Arev)
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First law, second law, equilibrium, and kinetics First law, second law, equilibrium, and kinetics
Jim In(K) =5 = Jim In (;22) = In (§) Jim In(K) === = lim In (225) = In (§2)

What is the significance of this result? What is the significance of this result?
First, at very high T, K only depends on AS°® = AS®ys.

Why is this?
It is because at very high T, heat flow can no longer change entropy of the
surroundings,
AH® AH®
limAS,,, = —lim —X =-—¥X=90
T—00 T—o00 T o
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First law, second law, equilibrium, and kinetics First law, second law, equilibrium, and kinetics
. _Ase kfor) _ (Afor R . _ (Ea) 1
=—= L) =In(-= ate constant: In(k) = — (=)= + In(4
Jim InGO) =57 = Jim In (Z22) = n (322) (0=~ (3)7+ )
What is the significance of this result? Equilibrium constant: In(K) = — (ATH)% A}‘:o
Second, since the entropy change of the system can be expressed as What about when T is not very high?
AS® = In (Wproducts)
R Wreactants
at very high T, the ratio of the Arrhenius factors is related to the ratio of the
number arrangements or reactants and products,
o w A
lim In(K) =2 = In (SRrotuets) gy (200)
T—oo R Wreactants Arev
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First law, second law, equilibrium, and kinetics AH® =E_, — E; oy
" - _(Ea\1 .
Rate constant: In(k) = (R ) Tt In(4) 1 Activated complex
e 5 3
Equilibrium constant: In(K) = — (Ai) Lo
RJT ' R
What's the connection between enthalpy change and activation energies?
- E,(reverse)
K = k¢ /K., and so ... g‘ E,(forward)
_ _AH°1 | AS® _ & _ (Ea,for_Ea,rev)l Afor IE
In(K) = R T TR T In (km,) - R T +In (Am,) ———————
and therefore, ...
AH® = Ej for — Earev Rt o
Progress of reaction
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] We've established that as T increases to infinity,
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In(K) = In (’;f_) —In (/L)

Arev

0% 1. entropy change of the surroundings
0% 2. entropy change of the system

0% 3. enthalpy change of the surroundings
0% 4. enthalpy change of the system

0% 5. (1) and (2) are correct

0% 6. (2)and (4) are correct

0% 7. Further information needed

Response
Counter

Therefore at T = oo, the equilibrium constant must depend on the ...
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First law, second law, equilibrium, and kinetics

Everything all together ...
In(k) = — (%) Z+1In(4)
1) = - ()22
In(K) = - 2524+ =

AS° = RIn (Af—)

e

AH® = Ej for — Earev

n (ﬂ) — _ (Eafor—Farev) 1 +1In (ﬂ)
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