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CEKIUA 2. «30JIb-T'EJIb CUHTE3 U UCCJIEJOBAHUE
HAHOYACTHUIL»

CHUHTE3€ M3 COOCAXICHHOW KOMIO3MIMM Tpolecc Hykieanuu HaumHaerca npu 450°C, uro
KOPPEIHUPYET C IJIAaBICHUEM IIOBEPXHOCTHOM (HEaBTOHOMHOM) (ha3bl Ha OCHOBE OKCHIa BUCMyTa [3].

VYCTaHOBIEHO W3MEHEHHE MeXaHu3Ma (HOPMHPOBAHUS HAHOKPUCTAUIOB Bin+1Fen3TisOsm4s
npu M=5. OmpeneneHo, 4To COSAMHEHUS ¢ M5 KPHCTAUTM3YIOTCS B OAHY CTaguio, a C M>5 —
MO3TalmHO, B XOJle MOCIeA0BaTENbHON TepMooOpaboTku. I[lokazaHo, YTO OTIMYME MeEXaHH3Ma
(hopMHpOBaHUST MHOTOCIONHBIX (a3 AypUBWIUIMYCa CBSI3aHO C HEOOXOJMMOCTHIO 3HAYHUTEIHLHOTO
nepepacnpeieNicHusi KATAOHOB MEX/Ty HAPYKHBIMA W BHYTPEHHUMH CIIOSIMH TIE€POBCKUTOIOIO0HOTO
omoka. IIpu Temmnepatypax 800-890°C mosryyeHbl HAaHOKPHCTAJUIMYECKHE MaTepHabl CO CPEIHUM
pasmepom kpuctaumutoB 40-100 HM, 3aBHCSIIEM OT cocTaBa. OmpeneneHo, 4TO MPU KepaMHIeCKOM
cuHTe3e popmupoBanue ¢a3 Aypusmiinyca HauuHaercs npu 700°C, a meneBoil MpOAYKT MOKET OBITh
nonydeH npu 850-1000°C [2]. OmpeneneHbl 3aBUCUMOCTH TEMIIEpATyp pa3jiokeHus U (Ha3oBOTO
nepexona Il pona (touka Kropu) ot coctaBa Mmarepuanos.

YCTaHOBJACHO  HAJIMYUE  CTPYKTYPHBIX  HMCK@XEHWH IPH  YBEJIMUYECHHH  TOJIIHHBI
NEPOBCKHUTONON00HOTO OJ0Ka Ooinbiie 2 HM (M>5), KOppenupymllee ¢ M3MEHEHHEM paclpeaeiIeHuUs
roHoB Fe** 1o CTPYKTypHO-HEIKBHBAICHTHBIM MO3HIMSM M W3MEHEHHEM MArHHTHOTO IOBEICHHS
Bin+1FemaTizOsmis [4]. Ompenmeneno, d9ro B  MONYyYEHHBIX  MaTepwajax  peaau3yeTcs
aHTU(EPPOMArHUTHOE OOMEHHOE B3aUMOJICHCTBHE C BO3MOXHBIM 0Opa3oBaHHeM Cc1aboro
¢deppomarneTuka [5, 6]. MarHUTHBIN OTKIMK MaTepHajIoB UMeeT OoJiee BEIpaXKEHHYIO 3aBUCHMOCTE OT
UX COCTaBa MO CPaBHEHHUIO C BIHMSHUEM pa3MepHoro dakropa. [lokazaHo, 4TO TpW yBEIWYEHUH M
TeMIIepaTypa MarHUTHOro (a3zoBoro nepexojna (Touka Heens) MOHOTOHHO Bo3pacTaeT M ajias M=8-9
MOKHO OXKHJIaTh CYIIIECTBOBAHUE MAarHUTHOTO MOPSKA IIPU KOMHATHOW TeMIIepaType.
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SYNTHESIS OF CATALYSTS BASED ON OXIDES OF SOME d-ELEMENTS
Saidov Kh.M., Mukhamadiev N.Q.
Samarkand State University, Samarkand, Uzbekistan
e-mail: xmsaidov@gmail.com

One of the trends in the development of chemical technology in the field of heterogeneous
catalysis is the study new catalytic systems and creation of new devices (catalytic reactors) for
efficient use of them [1]. At present, heterogeneous catalysis is used in all sectors of the industry, and
a steady growth in the processing industry depends on the use of catalysts.

The complete lack and low quality of modern and competitive local catalysts for important
chemical processes leads to the purchase of foreign catalysts for foreign currency. Providing the
domestic market with highly selective, competitive catalysts is relevant in terms of their industrial
application.

It is known that mainly meso and microporous catalysts have high catalytic activity in
catalytic processes. One of the most effective methods for preparation of this type of catalyst is the
"zol-gel" technology. For this purpose, the nanoscale catalysts, based on some d-elements oxides,
using local raw materials for the conversion of light hydrocarbons (C;-C4) were synthesised using
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“sol-gel” technology. During the synthesis process of the catalyst, Al,O; obtained from local raw
material bentonite was used as a carrier [2]. The resulting catalyst samples were initially dried at 60°C
for two hours and at 110°C for 4 hours. Then, the samples were calcined in the mode of temperature
rise with a heating rate of 10 min and kept it at 900°C for 4 hours. The synthesized catalysts were
technically processed and converted into tablets of 3 x 5 mm size.
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Fig.2. Hexane vapor adsorption
surface isotherms on the surface of the catalyst

Physico-chemical characteristics of the resulting catalyst samples: element composition, phase
composition were evaluated by X-ray diffractometry and scanning electron microscopy. The surface
morphology of the synthesized catalysts is shown in Figure 1. The sorption isotherms were also
obtained by adsorption of hexane vapor on the prepared catalyst samples (Figure 2).

Based on the sorption isotherm, the BET equation, and monolayer saturation theory, the
specific surface area of the catalysts and the average diameter of the pores were calculated (Table 1).

Table 1.
Catalyst Element Phase composition Specific surface Monolayer
composition area, capacity,
S, m/g tm, Mol/kg
Ni, Zr,Ti, Al,O Zr3NiO, TiO,, Al,Os 350+4,7 3,7+1,42
Ni, Mg,Ti, Al, O Ni(TiOs), NiO, MgO, 270+5,2 2,48+1,18
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Fig.3. Diffractogram analysis of catalyst-1 Fig.4. Diffractogram analysis of catalyst-2
CuK,-irradiation (B-filter, Cu, current mode 1,5406A°) was used to obtain the diffractogram.
The voltage was 30 kV, the voltage of the current in the tube was 10-20 amps. The phase composition
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of the catalyst was examined by the International Center for Diffraction Data — ICDD [3,4]. The
analysis of the diffractograms of the catalysts are shown in Figures 3 and 4.

The results show that the size of the specific surface area of the catalysts, the adsorption
isotherms of hexane steam on the catalyst, the nanoscale particles, the porosity level and other
physico-chemical parameters allow to use the obtained catalysts in the conversion of light
hydrocarbons (C;-C,).
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SYNTHESIS AND PHOTOCATALYTIC PROPERTIES OF THE HIERARCHICAL
Ag/ZnO METAL-SEMICONDUCTOR NANOSTRUCTURES
Shaislamov U. A.}, Ruzimuradov O. N.2
!National University of Uzbekistan, Tashkent, Uzbekistan
2 Turin Polytechnic University in Tashkent, Tashkent, Uzbekistan
e-mail: sulughek@gmail.com

Photocatalytic degradation of organic pollutants is considered as one of the promising
technologies to effectively utilize the solar energy and solve environmental issues. In this work,
hierarchical Ag/ZnO metal-semiconductor nanostructures (NSs) were successfully prepared through
the galvanic-potential-enhanced hydrothermal method as an efficient photocatalyst material. The
morphological and microstructure characterization confirmed the formation of well-arranged
hierarchical NSs composed of Ag NW trunk and ZnO NR branch structures. Study of the
photocatalytic properties have reviled that the hierarchical Ag/ZnO NSs demonstrated a more than
two-fold faster degradation rate than the pristine ZnO NSs.

The photocatalyst degradation of organic pollutants is considered a promising technology for
energy-efficient environmental solutions [1]. Moreover, well-designed photocatalyst materials can be
used for organic pollutant degradation as well as for photocatalyst water splitting. Therefore, this
technology is believed to be one of the efficient solar energy conversion routes [2]. Among the
semiconductors, ZnO has been intensively investigated for photocatalyst water treatment application
due to its high photocatalytic activity, environmental comparability, abundance, and low cost [3]. Due
to the charge-recombination in ZnO, however, most of the photo-induced electrons and holes
recombine, causing decreased overall photocatalytic efficiency. To overcome this issue, many
effective strategies have been reported, such as the design of p-n junction structures and co-catalyst
deposition. Particularly, metal-semiconductor nanostructures (NSs) with a multi-branched hierarchical
arrangement will greatly enhance the reaction rate through the increased active reaction sites, light
absorption, and charge transfer and diffusion.

Here, we report a facile synthesis method of Ag/ZnO hierarchical NSs using the galvanic-
potential-enhanced hydrothermal method, which is similar to the galvanic cell structure approach [4].
This approach eliminates additional steps, such as nanowire (NW) filtration, ZnO seed layer
deposition, and allows the one-pot synthesis of the various metal-semiconductor NSs.

In the typical synthesis, a desired amount of as-prepared Ag NW was dispersed in a solution
containing equimolar ratios of Zn (NOj3), and (CH,)sN4. Finally, the solution was poured into an Al
bottle and was kept at 90° for several hour intervals to complete the hydrothermal reaction. The
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