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Uplatnenie vysledkov projektu

Vyvinuté idonové kvapaliny a detailnejSie poznatky o ich extrakénych a fyzikalnych
vlastnostiach mozno vyuzit’ pri vyvoji biotechnoldgii na produkciu organickych kyselin ale aj
pri ziskavani prirodnych latok kyslého charakteru. Navrhnuta technologicka schéma
hybridného fermentacno-separacného procesu tomu napoméze.

Modifikované nanocastice grafén oxidu a ich suspenzie v iénovych kvapalinach mézu mat
vyuzitie v tribologickych aplikaciach v mazacich olejoch a tukoch.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Organické kyseliny, ktoré sa mdézu produkovat fermentacne v biorafinériach, patria medzi
perspektivne stavebné bloky pre chemicky priemysel. Ich ziskavanie zo zriedenych roztokov
je vyzvou pre vyvoj ucinnejSich extrakénych €inidiel. Skimali sa nanosegregované
extraktanty na baze iénovych kvapalin (IK) a uhlikovych nanogastic (NC). Testovalo sa Sest
novych karboxylatovych IK, z ktorych najma fosféniové IK na baze
trioktyl(dodecyl)fosféniového (TODP) kationu sa ukazali ako perspektivne. NajvyhodnejSimi
anionmi su rozvetvené karboxylatové aniony s dvanast a viac uhlikmi v alkyle. Navrhol sa
novy model L/L rovnovahy zaloZzeny na dvoch mechanizmoch extrakcie pomocou IK. Nové
IK maju dobré extrakéné vlastnosti a ich viskozita je vyznamne nizSia v porovnani s
fosfinatovymi IK. Technologicky je velmi vyhodné, Ze tieto IK su kvapalné aj pri teplotach
pod 0°C a su biokompatibilné s produkénym mikroorganizmom kyseliny mliecnej. Na
zaklade ziskanych poznatkov sa navrhla technologicka schéma hybridného fermentacéno-
separacného procesu

Uhlikové NC, ako grafén a grafén oxid (GO) nevytvaraju stabilné suspenzie vo fosféniovych
IK. Aminovany GO a GO modifikovany fosféniovymi katiénmi to v§ak umozriuju. Vytvorenie
extrakéného &inidla spojenim IK a uhlikovych NC sa neukazalo vyhodné. Na druhej strane
suspenzie NC v IK m6zu mat vyhodné uplatnenie v triboldgii a v elektronickom priemysle.
Syntetizovali sa Styri modifikované GO, z ktorych najma GO modifikovany TODP kationom
mal vyhodné vlastnosti. Jeho suspenzie vo fosféniovych IK su stabilné pri koncentraciach
nad 0,5 %hm. Pri koncentraciach nad 2 % vytvaraju suspenzie gél, ¢o méze byt v
niektorych aplikaciach vyhodné.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Organic acids, which can be produced by fermentation in biorefineries, are usefull building
blocks in chemical industry. Their recovery from diluted solutions is challenging and
development of more effective extraction agents is of interest. Nanosegregated extractants
based on ionic liquids (IL) and carbon nanoparticles (NPs) were investigated. Six new
carboxylate ILs were tested, among them especially phosphonium ILs based on
trioctyl(dodecyl)phosphonium (TODP) cation. The most favourable anions are the branched
carboxylate anions with twelve or more alkyl carbons. New model based on dual mechanism
of acid extraction by ILs was tested. Extraction properties of new ILs are good and their
viscosity is markedly lower compared to phosphinate ILs. Great technological advantage is
that they are liquid even below 0°C and that they are biocompatible with microorganisms
producing lactic acid. Based on the acquired knowledge, a technological flowsheet of hybrid
fermentation-separation process was proposed.

Carbon NPs like graphene and graphene oxide (GO) do not form stable suspensions in the
phosphonium ILs. However, they can be formed by aminated GO and GO modified with
phosphonium cations. Combination of IK and carbon NPs in order to form an extractant did
not appear feasible. On the other hand, the NP suspensions in IK can be applied with
advantage in the tribology and in the electronic industry. Four modified GO were
synthesized, among them GO modified with TODP cation were the best. Its suspensions in
the phosphonium ILs are stable at concentration above 0.5 mass %. In selected applications
it can be advantageous that at concentration above 2 mass % the suspensions form gel.
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