THESISABSTRACT

The Thesis presents the results of experimentattzawtetical research performed in the fieldvwbdelling and

simulation of continuous catalytic distillation processes, being focused on the synthesis of tert-amyl-
methyl-ether (TAME), ecological fuel additive. Thaginal contributions of the present thesis are:

- Detailed literature survey in the field of ethessthesis by the addition of alcohols to tertialgfins and critical
analysis of kinetic models proposed in literatunel anformation related to chemical equilibrium iguid phase,
specific to TAME synthesis.

- Extensive experimental program to study the mflice of various parameters on reaction system ikimet
temperature, catalyst particles dimension and igtemas concentration in initialsGraction (adding 2M2B).

- Original experimental arrangement for accompfighthe experimental program for kinetic studiese Btudy of
the limitative effect of internal diffusion on TAMEynthesis process kinetics with Amberlyst35 catalfdapting
the kinetic model proposed by Rihko et al (199597)9%to the TAME synthesis with Amberlyst35 catalyBhe
parameters of the model were estimated based ocerimgntal data obtained in this thesis. For thigopse, an
original application was developed in MATLAB fomigtic model parameter estimation using MATLAB tanibs.

- Extensive experimental program for vapour-ligeiguilibrium measurement for binary systems of conmols
presents in the reaction system specific to TAMEtlsgsis. The quality of experimental results wasficmed by
comparison with data available in literature andcbynparison with predictions of various thermodyiamodels
adequate for hydrocarbons — ethers mixtures.

- A methodology and a computer tool were propose@valuate the feasibility of reactive distillatigmocess,
considering technical, economical and environmeintglct aspects. The tools used with this purposeraactive
residue curve maps, infinite / infinite analysispgess simulators, cost evaluation using simplifisatiels and the
evaluation of environmental impact with WAR algbrit based on Environmental Performance Index (EPI).

- An algorithm and a program to build residual @swere developed implemented in MATLAB with an
interactive interface to explore the diagram toggland to calculate the desired residual curves ftmber of
transfer units (NTU) calculation was also implensehtA simplified cost function was proposed to canepand
optimize feasible topologies.

The original results obtained in this Thesis angpsuted by 17 publications and scientific commuti@s, out of
which 8 in peer-reviewed journals (two in journafsh impact factor greater than 2.2).

REZUMATUL TEZEI

Teza preziri rezultatele unor cercetari experimentgléeoretice efectuate in domenM odelarii si sSimularii

proceselor de distilare catalitica continue, concentrate pe studiul de caz referitor la sintezgamil-
metil-eterului (TAME), aditiv de benzirecologié.

Contribttiile originale ale prezentei teze sunt:

- Realizarea unei sistemaitiz a literaturii Tn domeniul sintezei eterilor pradiia alcoolilor la olefine terare,
analiza critid a modelelor cinetice propuse in literatgirinformatiile referitoare la termodinamica sintezei TAME.
- Realizarea unui program experimental extensivrpestudiul cineticii procesului de eterificarezmamilenelor cu
metanol pe catalizator Amberlyst 35. S-a #nitrinfluenta difertilor parametri asupra cineticii sistemului de ngzc
temperatura, dimensiunea particulelor de catalizatooncentréa de izoamilene din frai@ G initiala (adiugand
2M2B). Adaptarea modelului cinetic propus de Ritéoal (1995, 1997), pentru sinteza TAME pe cattdiza
Amberlyst 35. Parametrii modelului au fost estiinp@ baza datelor experimentalgiobte n cadrul tezei.

- S-au studiat experimental echilibre lichid-vappantru 4 sisteme binare formate din compdnprezeni Tn
sistemul de reactie specific sintezei TAME, obtihaise date care vin sa completeze literatura eweste acest
domeniu. Calitatea rezultatelor experimentale aitéira fost confirmata prin raportarea la date émdtuti si prin
compararea cu predite diverselor modele termodinamice adecvate aawestior hidrocarburi-eteri.

- S-au realizat o metodologig un instrument informatic pentru evaluarea feztdiil procesului de distilare
reactiva, luand in considerare aspecte tehnicenomeiwe si impactul asupra mediului. Instrumentele utilizéte
acest scop sunt: diagrama curbelor reziduale kegctinaliza infinit/infinit, simulatoare de procesyaluarea
costului utilizand modele simplificatg evaluarea impactului asupra mediului cu algoritftMAR bazat pe indicele
de performati de mediu EPI (Environmental Performance Index).

- S-au dezvoltat un algoritgh un program de constrtie a curbelor reziduale ce poate fi utilizat athtou sisteme
de distilare reactdy catsi pentru sisteme de distilare clasice. Apfiaariginak implementat in MATLAB, ofera o
interfaga interactivi ce permite explorarea topologiei diagrargeicalculul curbelor reziduale dorite. Tn cadrul
aceleigi aplicaii s-a implementatsi calculul nundrului de unisiti de transfer (NUT). S-a propus o fuiec
simplificati de cost, util pentru compararea optimizarea topologilor fezabile.

Rezultatele ofinute Tn cadrul tezei fac obiectul a 17 pubdicai comuniari stiintifice dintre care 8 in reviste cu
refereni (doua in reviste cu factor de impact peste 2,2).



