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Amoniak

® Vlastni synteza amoniaku ze syntezni smesi N2 a H2 probiha
katalytickou reakci pfi vysokém tlaku a teploté (20-100 kPa,
500) podle rovnice:

N2 + 3H2 -------- >2 NH3 + 46,05 kJ

Vyrobeny amoniak muze byt pouzivan k pfimému hnojeni,
nebo je vychozi surovinou pro vyrobu kyseliny dusicne, ledku,
mocoviny, N roztoku, viceslozkovych hnojiv.

Vyroba dusikatych hnojiv je energeticky narocna. Na vyrobu 1
kg Cisteho N v hnojivu je zapotrebi podle druhu pouzite
technologie 1,5 i vice litra nafty.



Ziakladni vztahy k procviceni

AGY = A — TAS® AGE i = 2 coeff, AG® {products) — 2 coeff, AG® {reactants)
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' The subscript “eg” These are not

Q>K eq reaction goes to the left to make reactants. indicates that these are equilibrium concentrations.
equilibrium concentrations,

AG = AG® + RTn O Q... THE CONCENTRATION QUOTIENT

(1 = AG™ + RT In K. AG®= —RTIn K, Koncentracni kvocient

Kniha:
J. Olmsted III, G. M. Williams: Chemistry — The olekular Science, Moshby — Year Book, Inc., 1994
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)Lt PROBLEM 15.9 THERMODYNAMICS AND K,

standard thermodynamic data, find the value of K., at 298 K for the Haber reaction:

N, +3H,,E22NH

Mg

HOD: Equation 15-5 provides the link between thermodynamic data and K, We must
alculate AG? | from tabulated standard free energies of formation.

AG?, . = 2 (coeff) AG? (products) — 2 (coeff) AGS (reactants)

dix E contains the appropriate values: |

' AGY (KV/mol): N, ., 0; H, , 0; NH, ., —16.4 k)/mol

. AG® = (2 mol NH;)(—16.4 kJ/mol NH,) — 3(0) — 1(0) = —32.8 kJ

jetermine the equilibrium constant, Equation 15-5 must be rearranged to isolate in K,

AG® (=328 kN(10° kD)
mK_ = — = = 13.24
«a RT (8.314 J/K)(298 K)

E =e**=356x10 am™

e

poriential gives a dimensionless number, since € is always a pure number. However,
assign wnits to K as required by the concentration quotient. Remember that the super-
t“0” in AG® refers to standard conditions that include concentrations of 1 M for solutes
tm partial.pressure for gases.




