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Praca bola zamerana na modelovanie a simuldciu procesov reaktivnych separécii, najmé takych, v ktorych
prebieha jedna alebo viac rychlych reakcii v homogénnej faze. Doraz bol kladeny na vytvorenie numerického
algoritmu, ktory by bol dostato¢ne flexibilny na pouzitie pri reaktivnej destilacii (RD), ako aj reaktivnej
absorpcii (RA). Zdrojovy kod bol napisany v programovacom jazyku Compaq Visual FORTRANT™., Procesy
boli simulované v ustadlenom stave, tak v mieSanom prietokovom reaktore, ako aj v koloéne. Skiimané boli
obidva pristupy — rovnovazny aj nerovnovazny. Pri nerovnovaznom modeli bola pouzitd dvojfilmova tedria
prestupu latky. Na opis reakcie a prestupu latky v kvapalnom filme bola vyuzitd reakéne-difizna rovnica. Za
pripadovu Studiu boli zvolené dva komplexné reakéné systémy pri reaktivnej destildcii a tri pri reaktivnej
absorpcii. RD bola simulovanad pre mieSany prietokovy reaktor s parcidlnym kondenzatorom a pre RD
etazovu kolonu s totdlnym kondenzatorom. V pripade RA bola do uvahy brana len etaZzova koldna. Prioritou
pre odvodeny matematicky model a jeho programovu realizaciu boli flexibilita a jednoduchost’ programu, aby
sa mohol pouzit’ v d’alSich, zlozitejSich, vypoc€toch (napr. optimalizacii, navrhu, atd’.). Vysledky niektorych
simulacii boli porovnané s vysledkami ziskanymi zdkladnym balikom komeréného simula¢ného programu
ASPEN Plus. Zostaveny program je schopny konvergovat’ a dosiahnut’ rieSenie aj napriek zlym odhadom
hodnét premennych.
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The work was focused on modelling and simulation of reactive separation processes, especially those with fast
homogeneously catalysed chemical reaction/s. The emphasis was put on creating numerical algorithm which
would be flexible enough to be used in both reactive distillation (RD) and reactive absorption (RA). Source
code of the program was built in Compaq Visual FORTRAN" programming language. Simulated were
processes in steady state, proceeding in both Continuous Stirred Tank Reactor and column. Both equilibrium
and non-equilibrium (rate-based) model approaches were investigated. In non-equilibrium model, film theory
was used with reaction-diffusion equation describing mass transfer coupled by chemical reactions in the liquid
film. As a case study, two complex reaction systems were used for modelling reactive distillation and three for
reactive absorption. In RD, both CSTR with partial condenser and RD tray column with total condenser were
used. In RA, tray column was used. For developed mathematical model and its program realization, the
priority was its flexibility and simplicity, in order the program could be used in more complex computations
(e.g. optimization, design, etc.). The simulation results were compared with basic package of simulation
program ASPEN Plus. The built program is able to converge and reach solution also from badly estimated
starting values of variables.
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