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Pedepar:

1. lucepTaliito npucBsiY€HO PO3pOOJIEHHIO TBEPIOTO KaTaai3aTopa SIK OTeHIiaIbHOro 3aMiHHMKA
BHCOKOKOHLIEHTPOBAHUX CipyaHoi Ta PTOPUCTOBOJHEBOI KUCJIOT B IIPOLIECaX aJKilyBaHHs i300yTaHy OyTeHaAMU.
OCHOBHOI0 ITPO6JIEMOIO, SIKA BUHMKAE IIPU LIbOMY, € JOCSITHEHHS MAaKCUMAaJIbHO MOXKJIMBOI TPUBAJIOCTI POOOTH
TBEPJIOTo KaTaslisaTopa Ao pereHepatii. B nuceprauiiiziit po6oTi 1110 pob6ieMy BUPIlIEHO MIJIIXOM CEeJIeKTUBHOI
Il€3aKTUBallii 30BHIIIHBO]I IOBEPXHI LJ€OJIITHUX KPUCTAJIIB, SKi BAKOPUCTAHO B POJIi TBEPIUX KaTali3aTopiB
aJsIKinlyBaHHS. Yiepiue i3oMOppHUM 3aMillleHHSIM aJIIOMiHil0 Ha KpeMHil B LI€0IiTi TUIly X 3 BUKOPUCTAaHHIM
(NH4)2SiF6 Ta SiCl4 sk cumiLiloo4nx areHTiB Ta H-TeTPa/leKaHy i XJIOpUAY HaTPilo SIK areHTiB, 10 6JI0KyI0Th
BHYTPIIIHbOIIOPUCTUH 00'€M 11€0J1iTy, CHHTE30BaHO KaTajli3aToOpH i3 J€3aKTHBOBAHOIO 30BHILIHbOIO TOBEPXHEIO Ta
30€pE>KEHOI0 BUCOKOIO BHYTPILIHBOIIOPHCTOI0 aKTUBHICTIO 1 ONITUMAJIBHOIO KMCJIOTHOIO CUJIOI0 aKTUBHUX LIEHTPIB.
CeJiekTMBHA [I€3aKTMBALlisl 30BHIIIHBO]I IOBEPXHI, CYTTEBO 3HWKYIOYM YTBOPEHHS 30BHIITHLOIIOBEPXHEBOTO KOKCY,

3abe3rnevye 6e3nepenKoHUN JOCTYII PeareHTiB 40 BHYTPIIIHbOIIOPUCTUX aKTUBHUX LI€HTPIiB BIPOJOBX TPUBAJIOTO



4acy, 3aBASKA YoMy POBOTY KaTaizaTopa 4o pereHepallii Bajoch NOTOBXUTH i3 23 110 175 rof - HaBUILUI Ha
ChOTOZHI [TOKa3HUK [J1s1 TBEPIAUX KaTasli3aTopiB ayKislyBaHHs. 3alIpOIIOHOBAHO MEXaHi3MHU aJIKisTyBaHHS i300yTaHy
isobyreHom ta H/D-006MminHy B i3onapadiHoBUX MOJIeKyax, sIKi 3 HeCyllepeywIMBUX 03U TIOSICHIOIOTh HalTHOBILIi
€KCIIEPMMEHTAJIbHI pe3ysbTaTy. PeasbHUI NPOoLEeC ajKiTlyBaHHS TPAKTOBAHO SIK IapajlesIbHUI NePedir BoX
KOHKYPYIOUMX peaKliiii: yepe3 IPOTOHYBAaHHS i300yTaHy /10 LiTbOBUX IPOLYKTIB 6€3 KOKCOYTBOPEHHS Ta YePe3
IIPOTOHYBaHHS OYTEHIB, sIKe He BUKJIIOYA€ YTBOPEHHS KOKCY. [lepeBaskaHHS TOi UM iHIIOI peakiiii 3a1e>XuTh Bif
[IpUPOIY KaTalidaTopa 11 yMOB peaisalii pouecy. 3 MEXaHi3My peaxliii, SKuil He BUMarae€ KOHTaKTyBaHHS
071€(piHOBUX MOJIEKYJI 3 aKTUBHMMU LIEHTPAMU KaTajli3aTopa, BUILJIMBAE NIEPCIIEKTUBHICTb TEXHOJIOTI ajIKiyBaHHS

Ha TBepAoMy KartainizaTopi. Cdepa BukoprucTanHs -~HapTOXiMisl.

2. Thesis is devoted to developing of solid catalyst as potential substitute of high concentrated sulfur and fluoric
acids in the isobutane with butenes alkylation processes. The main problem arising when trying such a substitution
is achieving as much as possible solid catalyst work duration up to regeneration. In the work this problem has been
dissolved by selective deactivating the external surface of zeolite crystals which are used as the solid alkylation
catalysts. First by isomorphic aluminum by silicon substitution in the zeolite of X type, using (NH4)2SiF6 or SiCl4 as
silicon-containing agents and n-tetradecane and sodium chloride as agents for blocking zeolite inner volume, the
catalysts of deactivated external surface and saved high inner pore activity as well as optimal acid strength of
active centers have been synthesized. Selective deactivation of external surface, lowering the formation of external
surface coke essentially, ensure unimpeded access of reagents to inner pore active centers during the long time,
what resulting in increasing catalyst work up to regeneration from 23 to 175 hours: today that is highest index for
solid alkylation catalysts. The mechanisms of isobutane with butenes alkylation as well as of isoparaffine molecules
H/D-exchange, explaining from the non-contradictory positions newest experimental results, were proposed.
Alkylation process as such is treated as proceeding two parallel competitive reactions: through isobutane
protonation to expedient products without the coke formation as well as through the butenes protonation doing
not exclude the coke formation. Predominance of corresponding reaction depends on catalyst nature und
conditions of process realization. From the reaction mechanism, which does not need contacting the olefin
molecules with the catalyst active sites, issues good outlook for solid catalyst alkylation technology. Sphere of use
is oil chemistry.
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