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YBAXKAEMBIE YYACTHUKHU KOH®EPEHIIUN!

B stom romy mbl mpoBomum VII MexnayHapoanyro Poccuiicko-Ka3zaxcraHckylo HaydHO-
NPAaKTHYECKYI0 KOH(PEpEeHLHMI0 «XHWMHYECKHE TEXHOJOTMH (YHKIHMOHAIBHBIX MaTepUalioBy,
TPaIMLIMOHHO OpraHusyemylo HoOBOCHOMpPCKMM TrocyaapcTBEHHBIM yHHBepcuTeToM M Kazaxckum
HalMOHAJIBHBIM YHHBepcuTeTOM HM. Aub-Papabu. B kauecTBe coopraHm3aTopoB KOH(EpEHLNH
BeICTyHI MIHCTUTYT XuMuH TBeproro Tena u MexaHoxumuu CO PAH. Dty, yke ceIbMyIo 10 CUeTy,
KoH(pepeHHo MbI TpoBoMM B HoBOCHOMpCKE, — KPYITHOM MPOMBIIICHHOM M KYJBTYPHOM LIEHTpPE
Poccun, cronuie cubnupekoit Hayku. TemaTtnka KOH()EPEHIINH OXBAThIBACT IIUPOKUI KPyT IpooieM,
BKIIOYAIOIIMX HAy4YHbIE OCHOBBI IIPOLECCOB CHHTE3d, MOAMGHUKALUK W  HM3TOTOBJICHUS
(YHKIMOHANBHBIX ~ MaTEpHAlOB, HCCIEAOBAHNWE XapaKTEPHUCTHK HOBBIX  (YHKIMOHAIBHBIX
MaTepuaJioB, 9KOJOIMYCCKHUE AaCHCKTbl IMOJIYUYCHUA (byHKIJ,I/IOHaIle])IX MarepuaioB, IMPOUECChI U
anmnaparhbl XUMHYCCKUX TeXHOJ’IOFHﬁ, (1)1431/11<0—ngqu01<146 HCCJICAOBAHUA KaTaJIMTUYCCKHUX
NPOLIECCOB U KaTalu3aTopoB HedTexuMuu W Hedrenepepaborku. B mporpamMmy koHgpepeHLMH
BKJIIOYEHbl IUJICHAPHBIE M  KIIOUEBBIE JOKIAaAbl M3BECTHBIX CIELUAIUCTOB U3 HAY4YHO-
UCCIIe0BaTeNbCKUX M 00pa3zoBaTeNbHBIX yupexaeHuit Poccum m Kaszaxcrana, 3aHMMaromiuxcs
npoOiieMaMu, CBS3aHHBIMH C CHHTE30M, HCCJIEJOBAaHMEM CBOMCTB HOBBIX MaTE€pPHUAJIOB, a TAKXKE
¢ pa3paboTKOI HOBBIX XUMHYECKHIX TEXHOJIOTHH.

Kondepennus sBiseTcst yIoOHOH HAay9IHOW IUIOMIANKON IS AWCKyCCHH, OOMEHa ONIBITOM WU
YCTaHOBIIEHHSI Pa0OYMX KOHTAKTOB MEXIy BY30BcKoW Haykoil Poccmm m Kazaxcrana B obmactu
XUMHYECKOI TexHoJornu. B pamkax kxoHdepeHIuH OyaeT NpoBedeH KOHKYPC Jy4IIHX JIOKJIaIoB
CTYZIEHTOB, ACIUPAHTOB U MOJIOJBIX YUEHBIX.

B astomM romy mnpoBeneHne KOH(GEPEHLIMH OCIOXKHUIOCH TSDKEIOH SMUIEeMUOIOIHYeCKON
cUTyalyeld, B KOTOpOil okasaicsi Becb MHp. B cBsi3u ¢ 3TuM, KOH(epeHUus OyAeT NpoBeaeHa
B JMCTAaHIIMOHHOM (opmate. Hageemcs, uTo B ciedylomeM roay HaM yJIacTcsl MPOBECTH, CTABLIYIO
YK€ TPaJMLIUOHHOM, KOH(pEPEHIMIO B 00bIYHOM (opmare.

Ot umenn OpraHu3allMOHHOTO KOMHUTeTa OnarofapuM BCEeX YYaCTHHMKOB KOH(EPEHIHH 3a TO,
YTO HalUIM BpeMs W BO3MOXKHOCTb HPUHATH ydyacTHe B padoTe KOH(EpEHLIMH, ¥ BHECTH BKIA]
B o0Iee /1e10 pa3BUTHS POCCUMCKOW M Ka3aXCTaHCKOW Hayku. Mbl 0co00 NMpU3HATENBHBI HAIIUM
Ka3aXCTaHCKUM KOJUIETaM 32 TIOMOIIb B OPraHU3aLMK U TPOBEICHUH KOH(EPEHIHH.

XKemaem ypmaunm cTyZeHTaM, acluMpaHTaM W MOJIOABIM YYEHBIM W HaJeeMcs, 4TO YJacTHe
B KOH()EPEHIIMH CTAHET XOPOLIEH OCHOBOI NX OyIyIINX HAy4HBIX yCIEXOB.

3amecmumens Ilpedcedamens
Opeanuszayuonnozo komumema H.D. Yeapos



Tpex30HHbIH IpaudTHBI mectpykTop [1], comepkamuii B LEHTPaJbHOW YacTH 30HY MHPOJIM3A
OpraHUYeCKUX OTXOJIOB, a Mo nepu)epuu IBe 30HbI OKUCINTEIBHON pereHepaluy paciiaBa.

[IpennokeHa KOMILIEKCHAsl amIapaTypHO-TEXHOIOTHYECKas CXeMma MepepaboTKH TBEPABIX
OpPraHUYECKUX PaJMOAKTUBHBIX OTXOJOB [2].
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Mesoporous materials with adjustable pore size have attracted much attention due to their
unique structure with ordered porosity, large surface area and pore volume, as well as potential
applications, mainly in the field of catalysis, adsorption, separation, sensors, and fuel cells [1]. One of
the mesoporous materials that are of great interest for study is mesoporous aluminosilicates, since
they are widely used as catalysts for the conversion of n-alkanes into their branched isomers.
Mesoporous aluminosilicates contribute to the high selectivity of the isomerization process (> 90%)
at medium conversion rates (60-75%), as well as through the use of various methods of their
synthesis, it becomes possible to regulate the size of their pores and, as a result, obtain a larger
molecular size than that of zeolites and other catalysts [2-4].

The authors prepared a series of mesoporous aluminosilicates for the synthesis of which
hexadecylamine was used as a structure-forming template. The synthesis of mesostructured
aluminosilicate was based on the method of copolycondensation of tetraethyl orthosilicate
Si(OC,Hs); and secondary aluminum butoxide (second-BuO);Al/aluminum triisopropylate
Al(i-OPr); in the presence of alcohol. Synthesized aluminosilicate was mixed with activated
bentonite AI-HMS/H-bentonite in a ratio of 35/65 by mass.%: The promotion of the catalyst was
carried out by the method of impregnation of dried and heat-treated catalysts by the calculated
amount of nickel and molybdenum salt aqueous solution. The ammount of the incorporated promoter
was 5 mass.% and 1 mass.% from the mass of catalyst, correspondingly.

According to the isotherms of nitrogen adsorption/desorption on synthesized aluminosilicate
and catalysts based on them, they belong to type IV according to the classification of Brunauer,
Emmet and Teller, the presence of a hysteresis loop in it, as well as a narrow pore size distribution
indicate their ordered pore structure in the mesoporous range. The nitrogen adsorption / desorption
isotherm for the AIl-HMS sample is characterized by a wider hysteresis loop compared
to the Ni/AlI-HMS-H-bentonite and Mo/Al-HMS-H-bentonite samples, which are likely due to the
presence of larger pores in the AI-HMS. Promotion of samples of catalysts based on mesoporous
aluminosilicate with nickel and molybdenum leads to significant changes in the structural
characteristics of the catalyst. On the pore size distribution curve for effective diameters, three
maxima are observed, one of which corresponds to mesoporous aluminosilicate, the second to
bentonite, and the third to the promoting additive. The surface area, average pore diameter, and pore

82



volume decreased from 511 m*/g to 151.7 m%/g, from 3.82 nm to 2.17 nm, and from 1.47 cm’/g
to 0.21 cm’/g, respectively, as a result of Ni and Mo impregnation. These results showed that most of
the Ni and Mo were penetrated into the mesopores and deposited on the pore surface of this catalyst.
This was also facilitated by a shift in the pore size distribution towards smaller pores as a result of Ni
and Mo impregnation.

To confirm the mesoporosity and order of the porous structure of the synthesized materials, the
X-ray difraction method was used. According to the small-angle XRD patterns of the Al-HMS
mesoporous sample, the presence of a pronounced peak in the range of 20 2.1° angles indicates the
presence of a mesoporous structure. For the AI-HMS and Mo/HMS-H-bentonite samples, the peak
intensity is in the region of 2.1°, and for Ni/HMS-H-bentonite — 2.3°, which, at the wavelength of the
radiation used, corresponds to the interplane distances of 4.2 nm and 3.9 nm, respectively.

To determine the relative strength of the Breonsted and Lewis acid centers on the surface of
mesoporous aluminosilicates and bifunctional catalysts based on them used in this study, an analysis
of IR spectroscopy with diffuse reflectance infrared Fourier transform spectroscopy (DRIFT)
of adsorbed pyridine samples was performed. The absorption bands of the absorption bands at 1445,
1490, and 1595 cm ™" are recorded on the studied samples. The observed bands at 1445 and 1595 cm™
in the spectra are explained by the presence of hydrogen-bound pyridine adsorbed at the Lewis acid
sites [5]. The band observed at approximately 1490 cm ' is due to the adsorption of pyridine at both
the Lewis and Brensted acid sites. Introduction to mesoporous Ni aluminosilicate (5 wt.% ) and Mo
(1 wt.% ) leads to a significant decrease in the intensity of the bands 1445, 1490 and 1595 cm',
indicating that a part of the aluminum-oxygen tetrahedra is blocked by the modifier.

Thus, ordered mesoporous aluminosilicate and bifunctional catalysts based on them were
synthesized. The synthesized samples were examined using various physical and chemical analysis
methods. The presence of a mesoporous and ordered structure in the synthesized aluminosilicates is
confirmed by the data of low-temperature nitrogen adsorption/desorption, X-ray diffraction.
According to DRIFT analysis, it is shown that the surface of the synthesized materials mainly
contains Lewis acid centers. We are currently studying the possibility of using these materials as
acidic components of bifunctional catalysts for petrochemical processes.

The work was founded by a grant for young scientists for the implementation of scientific
research on scientific and technical projects: No. AP08052032 "Development of technology for the
production of new catalysts based on mesoporous aluminosilicates for the production of diesel fuel
with improved low-temperature properties".
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