C6320 Chemicka kinetika:

Historie chemickeé kinetiky




Historie chemicke kinetiky

e °*1850: Wilhelmy (Germany) studied the rate of inversion of
sucrose (hydrolysis into D-(+)-glucose and D-(-)-fructose in
the presence of an acid) and found it to be proportional to
the concentrations of both the sugar and the acid. (viz
experimentalni uloha v praktiku fyzikalni chemie)

e °*1864: Guldberg and Waage (Norway) formulated their “law
of mass action,” according to which the reaction "forces"
are proportional to the product of the concentrations of the
reactants: K=[R]r [S]s/([A]a [B]b) where a, b, r and s are the
stoichiometric coefficients in the chemica equation
A+B=R+S. So the rate of the forward reaction is
proportional to [A]a [B]b and that of the reverse reaction is
proportional to {R]r [S]s.




e °*1865: Harcourt and Esson (UK) analyzed the reactions
between H202 and HI and between KMnO4 and (COOH)2.
They wrote the corresponding differential equations,
integrated them and determined the concentration vs.
time relationships. They also proposed an equation for the
temperature dependence of the reaction rate, k = A TC.

e °+1884: van't Hoff (The Netherlands) published his "Studies
of Chemical Dynamics" (Etudes de dynamique chimique);

in which he generalized and further developed the work of
Wilhelmy,




e Harcourt and Esson. In particular, he introduced the
differential method of analysis. He also analyzed the
temperature dependence of the equilibrium constant (now
called the "van't Hoff equation™) and of forward and
reverse reaction rates.

e *1887: Ostwald (Germany; Latvia) introduces the terms
"reaction order"” and "half-life" in his "Lehrbuch der
allgemeinen Chemie.,,

e °*1889: Arrhenius (Sweden) further analyzed the
temperature dependence of reaction rate, k = A exp(-B/T),
and gave it an "energy barrier" interpretation; this is now
called the "Arrhenius equation.”




e Mentenova (Maude Lenora Menten)

Michaelis-Menten equation (1912), enzymova
kinetika (profesorkou v 60-ti letech)




Termodynamika

No such criterion can be applied to all processes. If we restrict the:
sufficiently, however, there is a state function whose change for the syste
spontaneity. This new state function is called free energy (G) and is
Equation 13-6: :

Freeenergy = G =H — T§

where M is enthalpy, T is temperature, and § is entropy.®

* The American J. Willard Gibbs introduced free energy info chemical thermodynam
professor of mathematical physics of Yale University from 1871 undil his death in 190 t"_.;'_
weas the first fo show how the laws of thermodynamics apply fo chemical processes. ;
Gibbs published in o litthe-known American journal of a time when mos? scientific woik.
being done in Europe, his cutstanding contributions fo chamical thermodynamics wer
recognized unfil 13 years ofter they were first published. In the 1890s, however, his 40
of elegont mathematical development of this subject were translated inte French and |
and European scientists quickly recognized the greatness of his work. To commemorg!
free energy is symboelized G and s sometimes colled Gibbs free energy.




Shrnuti poznatku z historie

e Rada pojmu a piedstav se kterymi se setkavame
v chemicke kinetice je jiz dlouho znamych.
e Ziskani nékterych kinetickych informact je velmi

narocn¢ (mechanismy reakci, reak¢ni
koordinata,...)

e Moderni kinetika je interdisciplinarni
(biochemicka kinetika, molekulova dynamika ;
kvantova chemie)
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