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2. Synthesis and physico-chemical properties of superacid tungstated zirconia

Pedepar:

1. O6'eKT: BIJINB YMOB CHHTE3Yy Ha aKTUBHICTb KaTanizaTopiB Ha ocHOBI WO3 /ZrO2 Ta Ha Ipupomy KUCJIOTHUX
LIeHTPiB loro noBepxHi. MeTta: po3pobka crocody ogepxanHss WO3 /ZrO2 cucrem 3 CynepKUCIOTHUMU
BJIACTUBOCTSIMU i BUCOKOIO ITIUTOMOIO [IOBEPXHEIO Ta TOCIIIKEHHS IX aKTUBHOCTI B PALi IIPOLECIB F€TEPOr€HHOTO
KHCJIOTHOTO KaTasidy. MeTonu: peHTreHo(a30BUil aHai3; eJIEKTPOHHA CIIEKTPOCKOMIs 1udy3Horo Bigourts, 14
CIIEKTPOCKOIIisl, TEpPMOTPaBiMETPUYHUIL Ta AudepeHiiHO-TepMiYHNN aHaJi3, JecopoOllifiHa Mac-CIIeKTPOMETPis,
afCcopOLifiHU i KaTaliTUYHUI €KCIIEPUMEHTHU. YJOCKOHAJIIEHO METO, Ofep>KaHHs BosibdppamaTBmicHoro ZrO2 3
KOHTPOJIbOBAaHUM TiIpOJIi30M XJIOPACTOrO HUPKOHiNY. 3alpOIIOHOBAHO CIOCiO 0fep>KaHHsI ME30IIOPUCTOrO
WO3/ZrO2 3 3acTOCYBaHHSIM IOJIiBiHIZIOBOTO CIIUPTY SIK TEMILIATY. JOCTiIKEHO BILJIMB YMOB CUHTE3Yy Ha TUTOMY
IIOBEPXHIO, IOPUCTY i KPUCTANIIYHY CTPYKTYPY LIMX cUCTeM. BCTaHOBJIEHO, 110 CynepKUca0THI 3pasku WO3 /ZrO2
XapaKTEePU3YIOThCS HASIBHICTIO TETParoHanbHoi ¢pasu ZrO2 Ta BosbdpaMaTHUX KJIACTEPIB 3 MIUPUHOIO 3300POHEHOI
30HU EO = 3.0 - 3.2 eB. 3anponoHoBaHO cxeMy 0y[0BU KACJIOTHUX LIEHTPIB Ha [TIOBEPXHi BOJIbPPAMATBMICHOTO
ZrO2. [TokazaHo, 10 cuHTe30BaHi 6ipyHKuioHaNIbHI WOX /ZrO2(Pt) kaTtanizaTopy BUSIBJSIIOTh BUCOKY aKTUBHICTb B



peakuii i3omepusaii H-rekcany. JJOCiI)KeHO aKTUBHICTb CynepKUCI0THUX WO3 /ZrO2 kartasizaTopiB y peakuii

aJIKiJTyBaHHS i300yTUJIEHY €TaHOJIOM i B peakiii napo¢da3Horo HiTpyBaHHSI 6€H30Jy a30THOIO KUCJIOTOIO.

2. The subject of study: is the influence of synthesis conditions on the activity of WO3 /ZrO2 catalysts and the
nature of acid sites on the surface. The goal of the study: development of new methods of synthesis of tungstated
zirconia with superacid properties and high specific surface area, and also research of its activity in a number of
reactions of heterogeneous acid catalysis. Methods of investigation: X-ray phase analysis, UF-Vis reflectance
spectroscopy, IR spectroscopy, derivatography, temperature-programmed desorption mass spectrometry,
adsorption and catalytics experiments. The improved method for synthesis of tungstated ZrO2 in conditions of
controllable hydrolysis of ZrOCI2 and method for synthesis of mesoporous WO3 /ZrO2 using polyvinyl alcohol as a
template have been proposed. A research has been made into the influence of conditions of synthesis on the
specific surface, porous and crystal structure of these systems. It is determined, that in superacid samples
WO3/ZrO2 there is tetragonal phase of zirconia, and WO3 clusters on a surface are characterized in the values of
forbidden zone equal to 3.0-3.2 eV. The scheme has been proposed for the structure of the acid sites on the
surface of WO3 /ZrO2. It is shown, that bifunctional WOx /ZrO2(Pt) catalysts show high activity in the reaction of
isomerization of n-hexane. The activity of WO3 /ZrO2 catalysts has been investigated in the reaction of alkylation
of isobutene with ethanol and in the reaction for vapour phase nitration of benzene with nitric acid.
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