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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledkom je skvalitnenie opisu viaczlozkovych viacfazovych rovnovah, spristupnenie
vysledkov formou elektornickej a kniznej databdzy, skvalithenie navrhovych vypoctov
destilacnych kolon.
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Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Hlavnym ciefom projektu bolo skvalitnenie termodynamického opisu viaczlozkovych viacfazovych rovnovah a jeho
aplikacia v modelovych vypoc&toch separaénych zariadeni.e Planované ciele projektu boli splnené. Vychadzajuc
z predchadzajucich vysledkov, vyuZili sme poznatky o V-L, resp. V-L-L rovnovahach dvoj- a trojzloZzkovych systémov a
pre skvalitnenie opisu Stvor a viaczlozkovych viacfazovych rovnovah sme pouZili GF rovnice (konkrétne: NRTL, Wilson,
UNIQUAC, Redlichov - Kisterov rozvoj) rozSirené o univerzalny ternarny prispevok.e Zamerali sme sa na korelaciu
izobarickych V-L rovnovah trojzloZkovych systémov a zavislost parametrov ternarnych prispevkov ku GF-rovniciam sme
vyjadrili ako funkciu teploty. Otestovali sme rézne tvary zavislosti; vypracovali algoritmus vypocCtu parametrov ternarnej
korekcie, vytvorili vypoltové programy pre ich vyhodnotenie (Uni_ab, VL3m™*) a grafické spracovanie (VL3m*). Sady
parametrov ternarnej korekcie sme vyhodnotili pre 27 izobarickych ternarnych systémov.e PouZitie ternarnych
prispevkov pre presnejsiu predpoved viaczloZkovej V-L rovnovahy, konkrétne Stvorzlozkovej, sme prezentovali na troch
kvartérnych izobarickych VLE sytémoch.e Skvalitnili sme experimentalnu techniku a namerali sady originalnych
rovnovaznych udajov viaczloZkovych systémov.e Vytvorili sme knizna a elektronicku databazu parametrov ternarnych
prispevkov 4-roch najbeznejSie pouzivanych GF-rovnic (TCDB - Ternary Correction Database). Program elektronickej
databazy pozostava zo zakladnej obsluznej Win32 aplikacie a samotnej databazy, ktora v su€asnosti obsahuje 257
binarnych a 105 ternarnych izotermickych a izobarickych systémov. Jedna sa o rézne systémy obsahujice organické
zlozky rézneho druhu: alkany, alkény, cykloalkany, aromaty, étery, estery, halogénderivaty, dusikaté zlu¢eniny, vodu.
Demo verzia databdzy je volne dostupna verejnosti na www stranke pracoviska.e Skvalitnenie termodynamického
opisu troj- a viaczloZkovych viacfazovych systémov sa premietlo aj v navrhovych vypoctoch separaénych zariadeni.
NasSe prace s diplomantmi a zverejnené Studie v oblasti separacie alkanov a aromatov v pritomnosti pridavnych
rozpustadiel to jasne dokumentuju.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The main aim of this project was the improvement of the quality of more component more phase equilibrium prediction
and application of this approach in separation equipment modeling and simulation.e The aims of this project were
fulfilled. Based on our previous results, we employed the vapor-liquid (V-L) and vapor-liquid-liquid (V-L-L) equilibrium
data of binary and ternary systems to improve the quality of quaternary and more component phase equilibria prediction
based on the excess molar Gibbs energy (GE) equations (NRTL, Wilson, UNIQUAC, and Redlich-Kister expansion)
extended by the universal ternary contribution terms. e The work was focused on the correlation of isobaric VLE of
ternary systems and the variation of the ternary term parameters with temperature was assumed. We have checked
different expressions for this variation; prepared an algorithm for the calculation of the ternary parameters, and computer
programs for their evaluation (Uni_ab, VL3m*) and graphical representation (VL3m*). The sets of ternary contribution
parameters were evaluated for 27 isobaric equilibria of ternary systems. ¢ The utility of the ternary contribution term in
the improvement of more component phase equilibrium prediction was illustrated on basis of four quaternary systems. e
We have prepared a book and electronic database of parameters of the ternary contribution for four most frequently
used GF equations (Ternary Correction Database, TCDB). The electronic database is composed of the main Win32
application and a database containing actually 257 binary and 105 ternary isothermal and isobaric equilibrium data.
These systems are composed of organic compounds characterized by different nature and properties: alkanes, alkenes,
cycloalkanes, aromatics, alcohols, ethers, esters, halogenated hydrocarbons, nitrogen containing compounds, water,
etc. Demo version of this database is freely accessible at the department www page. e Improvement of the quality of
ternary and more component equilibrium prediction was manifested also in the separation equipment design, as shown
in our published works and diploma/bachelor theses of our students dealing with aromatics separation by distillation in
the presence of an extractive solvent.
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