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Teza de doctorat intitulata ,,Studiul hidrogenolizei unor polioli in cataliza eterogena”
urmareste valorificarea alcoolilor polihidroxilici rezultati ca produse secundare din procesele
de prelucrare a biomasei, printr-o metoda aplicabila la scara industriald. Tema abordata
reprezinta, de altfel, o directie de cercetare de interes atat teoretic, cat si practic, pe plan
international. Metoda de valorificare aleasd este hidrogenoliza selectivd a polilolilor, in
prezenta catalizatorilor, in vederea obtinerii diolilor cu 3 — 6 atomi de carbon 1n molecula.

Teza este structuratd pe cinci capitole. Primul capitol are caracter introductiv, iar Tn
capitolul doi se face o analiza critica a datelor din literatura privind stadiul actual al studiilor
publicate referitoare la hidrogenoliza cataliticd selectiva a glicerinei, xilitolului si sorbitolului.

Capitolul trei prezinta sinteza §i caracterizarea unor noi catalizatori, precum i testarea
acestora n reactia de hidrogenoliza a poliolilor. In cadrul studiilor experimentale au fost
preparati sase catalizatori, mono si bimetalici, depusi pe suporturi oxidice. De asemenea, sunt
prezentate rezultatele studiilor efectuate In aceastd teza In vederea stabilirii influentei unor
factori (temperatura, raport molar hidrogen/glicerind, aciditatea suportului catalitic, proportia
de faza activa din compozitia catalizatorului) asupra conversiei poliolului, respectiv asupra
selectivitatii in produsele dorite.

In capitolul patru sunt prezentate calculele efectuate pentru doi dintre catalizatorii
sintetizati in aceasta teza in vederea evaluarii parametrilor cinetici ai reactiei de hidrogenoliza
a glicerinei.

Prin prelucrarea datelor obtinute in urma experimentarilor efectuate in cadrul tezei s-
au putut formula o serie de concluzii, prezentate in ultimul capitol al tezei. Dintre acestea, se
mentioneaza:

- pentru toti catalizatorii preparati si testati in reactia de hidrogenoliza selectiva a
glicerinei, 1,2-propandiol si 1,3-propandiol reprezintd compusii majoritari rezultati din
reactie;

- catalizatorii pe baza de Cu utilizati la hidrogenoliza glicerinei s-au dovedit a fi cei mai

selectivi in 1,2-propandiol si 1,3-propandioli, acestia defavorizand ruperea legaturii C-C;



- utilizarea unui al doilea metal — Zn, alaturi de Cu are efecte favorabile atat asupra
conversiei glicerinei, cat si asupra selectivitatii in propandioli;

- prin utilizarea catalizatorilor bimetalici Cu-Zn/y-Al,O3 in reactia de hidrogenoliza a
glicerinei se obtin selectivitati mari in propandioli (77% - 95%);

- s-au putut evalua parametrii cinetici ai reactiei de hidrogenoliza a glicerinei pentru doi

dintre catalizatorii sintetizati.

Cuvinte cheie: hidrogenoliza poliolilor, catalizatori mono si bimetalici suportati, propandioli,

glicerina, xilitol, sorbitol.
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Thesis entitled ,,The study of hydrogenolysis of some polyols in heterogeneous
catalysis” aims the valorization of polyhydroxylic alcohols resulted as by-products from
biomass processing, by an industrial scale applicable method. The approached subject is,
moreover, a research direction interesting from both theoretical and practical point of view.
The chosen valorization method is the selective hydrogenolysis of polyols, in the presence of
catalysts, in order to obtain diols with 3 — 6 carbon atoms in molecule.

The thesis is structured into five chapters. The first chapter has an introductive
character; in chapter two a critical analysis of literature data on current stage of the published
studies concerning selective catalytic hydrogenolysis of glycerol, xylitol and sorbitol is done.

The third chapter describes the synthesis and characterization of the new catalysts, as
well as theirs experimenting in polyols hydrogenolysis reaction. In the experimental studies
were prepared six catalysts, mono and bimetallic, supported on oxydic media. Also are
discussed the results of studies carried out in this thesis in order to establish the influence of
some factors (temperature, molar ratio hydrogen/ glycerol, catalytic support acidity, the
proportion of the active phase in the catalyst composition) on the polyol conversion,
respectively the selectivity in desired products.

In chapter four the calculations for two of the catalysts synthesized in this thesis are
presented, in order to assess the kinetic parameters of the glycerol hydrogenolysis reaction.

By processing the data obtained from the experiments carried out in this study have
been formulated some conclusions, presented in the last chapter of the thesis. Among these
can be mentioned:

- for all the catalysts prepared and tested in the reaction of selective hydrogenolysis of
glycerol, the major compounds resulted from the reaction are 1,2-propanediol and 1,3-
propanediol;

- the copper-based catalysts used for the hydrogenolysis of glycerol proved to be the
most selective in 1,2-propanediol and 1,3-propanediol, they disfavoring the C-C bond
breaking;



- the use of a second metal - Zn, along with Cu has a favorable effect on both the
conversion of glycerol and on the selectivity in propanediols;

- by using bimetallic catalysts Cu-Zn/y-Al,O3 in glycerol hydrogenolysis reaction, high
selectivity in propanediols are obtained (77% - 95%);

- been able to evaluate the kinetic parameters of the reaction of the hydrogenolysis of
glycerol on two of synthesized catalysts.

Key words: hydrogenolysis of polyols, mono and bimetallic supported catalysts,

propanediols, glycerol, xylitol, sorbitol.
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