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Ha TBEPOUX KUCJIOTAX

2. Oligomerization of tetrahydrofuran and Beckmann rearrangement of cyclohexanone oxime to e-caprolactam on
solid acid catalysts

Pedepar:

1. lucepTariis npucssyeHa po3poolii TBEpAUX KMCJIOTHUX KaTasizaTopiB AJ1s pinuHHOda3Hoi oniromepu3sariii
teTparinpodypany Ta 6€KMaHiBCbKOI0 IIEPErpyInyBaHHs [IUKJIOTeKCAHOHOKCHMY B KallpoJIakTaM 3a IOMipHUX
temnepatyp (T < 130 °C). [TokaszaHo, 1110 aKTUBHICTb TBEPIUX KUCJIOT B peakliii nepeTBOpeHHs TeTparifpodypaHy Ha
aterar nosirerpameTusieHokcuny ([ITMA) 3HIXyeTbCS Y TOPSAKY 3MEHIIEHHS CUJIY iX KUCJIOTHUX LIEHTPIB
WO3/ZrO2-5i02 > WO3 /ZrO2 > ZrO2-SiO2 > DOWEX DR-2030. Po3po6sieno cunbHOKUCaA0THUR WO3 /ZrO2-
SiO2 karanizarop (HO > -13,2; 265 M2 /1) oniromepusanii Tetparizpodypany 3 nponykrusHicTio 1o 0,3 r

[ITMA /TKat/ron, B IpoTOYHOMY pesxumi nipu 60 °C. BctaHoBseHO, 110 CTYINiHb ojliroMepu3salii TeTparinpodypany €
3BOPOTHBO NPOIOPLI¥HMUM BMICTY OLITOBOTO aHTIAPUAY B PEAKLiMHIN CyMilli, 110 JO3BOJISIE€ PETYIIOBATH
MOJIEKYJIAPHY Macy OJ€P>KaHOro aleTary MoJliTeTpaMmeTuieHoKeuga B intepsaii Mn = 400-1800. HaBeneno cxemy

ostiromepu3anii TT'® B nprCcyTHOCTI OLITOBOTO aHTiAPUAY, sIKa MOSICHIOE 3HAEHY 3aJ1€5KHICTb.



2. The dissertation is devoted to development of solid acid catalysts for liquid-phase oligomerization of
tetrahydrofuran and Beckmann rearrangement of cyclohexanone oxime into caprolactam at moderate
temperatures (T< 130 °C). It was found, that an activity of solid acids in the oligomerization reaction of
tetrahydrofuran to polytetramethyleneglycol acetate (PTME) correlates with the strength of their acid sites in the
such order: WO3 /ZrO2-Si02>WO3 /ZrO2>ZrO2-Si02>DOWEX DR-2030. Superacid WO3 /ZrO2-SiO2 catalyst (HO
>-13.2; 265 m2 /@) of tetrahydrofuran oligomerization has been developed. The catalyst provides 0.3 g

PTME /gcat/h space time yield in a flow reactor at 60 °C. It was found, that the degree of tetrahydrofuran
oligomerization is inversely proportional to a content of acetic anhydride in a reaction mixture, that allows to
control a molecular mass of obtained PTME in an interval of Mn = 400-1800. The scheme of THF oligomerization
with participation of acetanhidrate, which explains obtained dependence, is presented. The high-acidic
WO3/Zr0O2-Si02 and ZrO2-SiO2 oxides provide 100 % conversion of cyclohexanone oxime in polar solvents at 40-
130 °C. However, these oxides quickly lost activity in the result of blocking active sites by protonated caprolactam
molecules.
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