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2. Scientific basis and technology of catalytic synthesis of unsaturated carboxylic acids and esters

Pedepar:

1. Inceprarist npucBsYeHa PO3pO6IEHHIO HAYKOBUX OCHOB Ta TEXHOJIOTI] KaTaliTUMHOIO Oflep>KaHHS HEHACUIeHNX
KapOOHOBUX KUCJIOT Ta ixX eCTepiB 3a peakllisiMy KOHIeHcallii Ta OKMCHeHHs. PO3po6sieHo HOBi CKJIafiHi OKCUAHI Ta
(docdartHi KaTaliTUYHI CUCTEMHU Ta IOAATKOBO 3aCTOCOBAHO rifpoTepmaibHi MeTonu moaudikalii ix noBepxHi:
MIKPOXBWJIbOBY, MEXaHOXIMIYHY Ta rilpoTepMaibHy 0OpOOKU. 3'5ICOBAHO 3aKOHOMiPHOCTI BIUIMBY TiIpOTE€PMaIbHUAX
MeTomiB Monudikarlii KaTanizaTopiB MpolieciB KOHAeH callii HAaCUYeHUX KapOOHOBUX KUCJIOT 3 (OPMasbIEriqom Ta
BCTAHOBJIEHO 3B'SI30K: YMOBU CUHTE3Y KaTasizaTopis 0 (i3MKO-XiMiuHi BJaCTUBOCTI KaTasi3aToOpiB O KaTaliTUYHi
BJIACTMBOCTI KaTasi3aTopiB B JOCiIKyBaHUX Mpoliecax. PO3po6yeHO Ta 0XxapaKTepu30BaHO reTepOreHi3oBaHi Se-
BMICHI MiKporeJsieBi KaTaJiTU4YHi CCTeMU Ha OCHOBi MIiKpOTeJIiB (I10J1iBiHKaIpoJakTaMy) 3 pO3BUHEHO0 3D-
PO3rajy>KeHOI CTPYKTYPOIO, B SIKY JIETKO [IPOHUKAIOTh PEAT€HTH, L0 NO3BOJISIE 3MiMICHIOBATU PEaKLii OKUCHEHHS
HeHaCHYeHUX aJibJieTi/liB He TiJIbKU Ha 30BHIlIHil OBEPXHI MOJIiIMEpHOTO KaTasi3aTopa, aje i B ioro o6’emi.
BcTaHOBJIEHO BIUIMB TEXHOJIOTIYHUX NIapaMeTPiB Ha IPOLECH CUHTE3y aKpUJIOBOI KUCJIOTH, METUJIaKPUJIATy Ta iX

rOMOJIOTIB; 3aIIPOIIOHOBAHO IIPUHLIUIIOBI TEXHOJIOTIYHI CXEMU OJl€P>KaHHS aKPUJIOBOI KUCJIOTH Ta METUJIAKPUIIATY 32



peaxlisiMy KOHJIeHCallil Ta OKUCHEHHSI Ha PO3p00JIeHNX KaTalizaTopax. BUKOHAHO JOCIiZHO-ITPOMUCIIOBY
anpoOarliro Kpamux KaTajliTMYHUX CUCTEM, IMOPIBHSIHHS iX MiK COOO0I0 Ta MOPiBHSAHHS PO3PO6JIEHUX TEXHOJIOTIH 3

IIPOMUCJIOBMMU aHAJIOTaMU.

2. The thesis is devoted to the development of scientific basis and technology of catalytic production of
unsaturated carboxylic acids and their esters by the reactions of aldol condensation, oxidative condensation and
oxidation. Effective complex oxide and phosphate catalysts have been developed and modified additionally by
means of hydrothermal methods: microwave, mechanochemical and hydrothermal treatment. The regularities of
the effect of hydrothermal methods of the catalysts modification for the condensation processes of saturated
carboxylic acids with formaldehyde have been investigated and the connection: catalyst synthesis parameters o
physicochemical properties of the catalyst o catalytic properties of the catalyst in the condensation reactions have
been established. Heterogenized Se-containing microgel catalytic systems based on microgels
(polyvinylcaprolactam) have been developed and characterized, with a developed 3D-branched structure, which is
easily penetrated by reagents, which allows the oxidation reactions of unsaturated aldehydes to occur not only on
the outer surface of the polymer catalyst but in the bulk of it too. The effect of technological parameters on the
processes of synthesis of acrylic acid, methyl acrylate and their homologues is established; the basic technological
schemes of production of acrylic acid and methyl acrylate by condensation and oxidation reactions on the
developed catalysts are offered. The pilot tests of the best catalytic systems, their comparison with each other and
comparison of the developed technologies with industrial analogues are performed.
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