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AHHOTaNus

MeToaoM TeMIIaTHOIO CHHTE3a ObUTH MOJYYEeHbI 00pa3Lbl ME30IMOPUCTOIO CHIIMKAreNs ¢ CUCTEMAaTHUYECKUM
BapbUPOBAaHUEM KIIOUYCBBIX IMapaMETPOB CHHTE3a: JaBJICHUs aBTOKIaBUpoBaHus (2, 5 u 13 aTM) U KOHIICHT-
panuu MOBEpXHOCTHO-aKTHBHOTO BellecTBa — LeTwiTpuMermnammonust opomuaa (LITAB). Lensio paboThr
SBJSUIOCH M3YyYEHHE BIMSHUS ATHX YCJIOBHH Ha TEKCTYpHbIE M MOP(OJOTHYECKHE XapaKTEPUCTUKU IOIy-
YeHHBIX MaTepuaioB. CTPYKTYpHbIE CBOHCTBAa 0Opa3lOB OBUIM NETaNbHO MCCIENOBAHBI C HCIONB30BAaHHEM
KOMITJIEKCA METOJIOB: HHM3KOTEMIIEpaTYpHOU alcopOuum a3oTa IJis ONpeieNeHHsl YACTbHOH MOBEPXHOCTH,
00B€Ma 1 pazmepa Top, CKaHUPYIOIeH AMeKTpOHHOH MuKkpockormy (COM) st aHann3a MOP(OIOTHH YaCTHI]
Y PEHTTeHOGUIyOPECLEHTHOIO aHAIN3a U1l HOATBEPKACHUS 3JIEMEHTHOTO COCTaBa. Y CTAHOBJICHO, YTO YBEJIH-
YeHHe JaBJICHUs] aBTOKJIABUPOBaHUS OT 2 10 13 aT™M IpUBOAUT K CHUKEHMIO YAEIHHON OBEPXHOCTH ¢ 666 110
563 wm*r. [JomupoBanue aucnposuem (Dy*") compoBokgaercsi 3QQEKTHBHBIM BCTpaUBaHHEM HOHOB B
CHJIMKAareJIbHYI0 MaTpPUILy, YTO MOATBEpXkKAaeTcs AaHHBIMU PDA, a Takke MPUBOAUT K YBETUUYEHHIO 00BEMa
mukponop Ha 41% (c 0.277 mo 0.390 cm’r) m ymeHblIeHHIO cpeqHero pasmepa vactun co 180 go 75 Hw.
MonmuduimpoBaHie HUKEIEM BBI3BIBACT HAKOOJIEE BRIpayKEHHBIE N3MEHEHUSI: YIeNTbHAS TIOBEPXHOCTh CHIKACTCS B
2.5 pa3a (¢ 600 g0 235 M%), 9TO yKa3bIBaCT Ha OJIOKUPOBKY IOP METAJIIOM U €r0 JIOKATU3AIUI0 PEUMYIIECT-
BEHHO BHYTPH ITIOPUCTOU CTPYKTYPHI.

BbisBEeHHBIE 3aKOHOMEPHOCTH JEMOHCTPHPYIOT BO3MOXKHOCTB LIEJICHANPABICHHOTO YIPaBJIeHHUs (PU3UKO-
XWMHUYECKUMU CBOMCTBAMH ME3OIOPUCTBIX CUIIMKATENIEH 3a CUET KOHTPOJISI YCIOBUM CHUHTE3a U BBEJCHHUS
Pa3IMYHBIX METAJUIOB-MOJAM(UKATOPOB, YTO PACIIUPSET HX MTOTSHIHAI JJIsI TIPUMEHEHHS B Ka4ecTBe 3 (EKTUBHBIX
a71cOpOEHTOB M HOCHUTENEH KaTaIn3aTOPOB B XUMUYIECKOM U 3KOJIOTHYECKON MPOMBILUIEHHOCTH.
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Abstract
Mesoporous silica samples were synthesized via template-assisted method with systematic variation of key
synthesis parameters: autoclaving pressure (2, 5, and 13 atm) and concentration of the surfactant cetyltrimethyl-
ammonium bromide (CTAB). The aim of the study was to investigate the influence of these parameters on the
textural and morphological characteristics of the obtained materials. The structural properties were thoroughly
analyzed using a combination of techniques: low-temperature nitrogen adsorption for determining specific
surface area, pore volume, and pore size; scanning electron microscopy (SEM) for particle morphology analysis;
and X-ray fluorescence (XRF) spectroscopy for elemental composition confirmation. It was found that
increasing the autoclaving pressure from 2 to 13 atm leads to a decrease in specific surface area from 666 to
563 m?%/g. Dysprosium doping (Dy?*") results in effective incorporation of ions into the silica matrix, as confirmed
by XRF data, and is accompanied by a 41% increase in micropore volume (from 0.277 to 0.390 cm?/g) and a
reduction in average particle size from 180 to 75 nm. Nickel modification induces the most pronounced changes:
specific surface area decreases by a factor of 2.5 (from 600 to 235 m?/g), indicating pore blockage and predo-
minant localization of the metal within the porous structure.

The observed trends demonstrate the possibility of targeted control over the physicochemical properties
of mesoporous silica gels by adjusting synthesis conditions and introducing various modifying metals, thereby
expanding their potential for use as efficient adsorbents and catalyst supports in chemical and environmental
industries.
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