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Steam methane reforming:  CH4 + H2O  CO + 3 H2

exact: H (T) from integrated Cp
(`Reaction.K`)
van 't Hoff: H  frozen at 298 K
(`Reaction.K_vant_hoff`)  a straight line by
construction

the two differ by a factor of two at T = 523.3 K
K exact = 9.364e-10,   van 't Hoff = 4.682e-10
ratio 0.500    (and 0.061 by 1300 K)
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Why this reaction: how far H  moves

steam reforming
+205.8  +226.5 kJ/mol

water-gas shift
-41.1  -31.9 kJ/mol

ammonia synthesis
-91.1  -111.2 kJ/mol
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Ratio of the two, with the factor-of-two lines
factor 2 reached at:  reforming 523 K,  ammonia 533 K,  shift never

ammonia synthesis

water-gas shift

steam reforming

The straight line of the van 't Hoff plot is an assumption about H , and it is worth a factor of two in K well inside the range this course uses

Every Hf , S  and Cp correlation is read from the `chemicals` package by `reaction.from_chemicals`; no thermochemical number on this figure was typed in.  The exact curve integrates Cp over temperature,
the van 't Hoff curve does not  that single difference is a factor of two in K by 523 K for steam reforming, and a factor of 0.0607 by 1300 K.


