
The Temperature Dependence of lnK

van’t Hoff equation:

† 

dlnK
dT

=
DHr
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What if we can’t assume that 

† 

DHr
o  is independent of T?

Recall: 

† 

DHr
o(T ) = DHr

o(T = 0) + D rCp
0

T
Ú    (assuming no phase changes)

where 
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and in general,   

† 

Cp = a + bT + cT 2 +L  and then   

† 

D rCp = Da + DbT + DcT 2 +L .

(and 

† 

Db = nibi
i
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Then:

A. 
  

† 

DHr
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2 DbT 2 + 1

3 DcT 3 +L

and: 
  

† 

dlnK =
1
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integrating:

B.
  

† 

lnK = -
DHr

o(T = 0)
RT

+
Da
R

ln T +
Db
2R

T +L+ I

where I is a constant of integration

Notes:

(1)  if 

† 

DHr
o(T )  is known for any one temperature (perhaps 298 K) and Cp(T) is known

for each reactant and product, then 

† 

DHr
o(T = 0)  can be calculated (eqn. A).

(2)  if 

† 

DHr
o(T = 0)  is known for the reaction and K is known for any one temperature, I

can be evaluated (eqn. B).

(3)  Then K can be calculated at any temperature.


