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Here is the equation for 2nd order reversible kinetics.

rateeq = D[cA[t], t] == -k1cA[t] A2 + k2 (2 (cA@-cA[t])) A2
CA'[t] =4Kk2 (cAO-cA[t])? -klcA[t)?

DSolve[{rateeq, cA[©] = cAO}, cA[t], t]

{{cA[t] -
2 (-2cA0k2 + cA® k1 \/k2 Tanh|2 (cAe k1 k2 t- ! ArcCosh|- _ - S ——))
kl - 4 k2 }’ {CA[
) 2 (-2cA0k2 + cA k1 k2 Tanh|2 (cA@ k1 k2 t+ ! ArcCosh|- - E——— )
I k1 - 4 k2 b
e 2 (-2cA0k2 + cA® k1 k2 Tanh[2 (cA0 k1 k2 t - gArcCosh[,\,’- - E—a——
[ k1 - 4 k2 b
2 (- 2 cAO k2 + cAO® k1 k2 Tanh[z (cAG Jk1 Vk2 t+ % ArcCosh [ . ‘J‘- h‘”? —_ h‘:’ = ]) ])
{eace » R TN
Somehow | know this is [[2]], but | think that [[4]] also works.
model = cA[t] /. %[[2]]
2 (-2 cAO k2 + cA® VK1 k2 Tanh{z (cAG Jk1 Vk2 t+ ; ArcCosh | - ‘\‘J‘- H?H + H?H ) ])

kl - 4 k2



modell = FullSimplify[model]

2 (-2cAok2 + cho k1 k2 Tamh[2 cA0 k1 k2 t*“'cc“h['z T ”)
Kl -4k2

To get the fit to work, | have to force the values in the equation above to stay real -- which they should be!

FindFit[data, Re[modell /. {cA® +5.5}], {{kl, .001}, {(k2, .0001}}, t]
(k1 - 0.000641356, k2 - 0.000117641})

modelplot = Plot[modell /. {cA® » 5.5, k1l » .000641, k2 » .0001176}, {t, ©, 700}, PlotStyle - Red]
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Figure 2.8 A plot of 71, versus. E, at 100, 200, 300, 400, and 500 K.
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