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Lenb: mombop ONTUMANBHBIX YCIOBUHN MOJTYYSHHs] MHUKPO- M HAaHOAUCIIEPCHUIA
JUOKCUJA KPEMHUS METOJIOM HOHHOTO OOMEHa.

OOBEKT uCCIeNOBaHMS - MUKPO- W HAHOAMCIEPCHHM JHOKCHIA KPEMHHUS,
MOJTy4YE€HHBIE MOHOOOMEHHBIM CITIOCOOOM.

B xome paboThl HCMONB30BAaHBI METOABI HMOHHOTO OOMEHa, Ja3epHOM
mudpakuu, TYpOUJAMMETPUU, BUCKO3MMETPUU, ATOMHO-CUJIOBOW 3JIEKTPOHHOU
MUKPOCKOIIUH.

B pesynprare paboThHl € MOMONIBIO TPaHYJUPOBAHHOTO U BOJOKHUCTOTO
KaTHOHWUTOB TMOJy4Y€Ha cepHusi 0O0pa3loB KpEMHE30JIe Ha OCHOBE pacTBOpa
CWJIMKAaTa HAaTPUs B pa3InYHbIX pexumax. [lokazaHo, 4TO TMHAMHYECKHUI PEKUM C
KOHTPOJIEM CKOPOCTH IPOTEKaHUS pPACTBOpA SBISETCA NPEANOYTUTEIbHBIM.
[lonmy4yeHHBIE CHUCTEMBI COXPAHSAIOT YCTOMYMBOCTH B TEYEHHE JJIUTEIBHOIO
BPEMEHH. YCTAaHOBJIEHO, YTO BOJIOKHUCTBIM KaTMOHUT OUBAH mno3Bonser
NOJIy4aTh KOJUIOMAHBIE CHCTEMbl C MEHBIIMM pPa3MEepOM YacTHI U OOJbLIeH
OJTHOPOJHOCTBIO 10 CPABHEHHUIO C TPaHYyJUPOBAaHHBIM cyib(oyriem. M3yueHo
BIUSIHUE cTa0mnu3upyromed n1o06aBku B Bujae HenoHoreHHoro ITAB (IIOIN) Ha
OCHOBHbIE cBoiicTBa cycrneH3uil. Ilokazano, yto no0GaBku IIOI" mpuBomsAT K
YBEJIMUYECHHIO pa3Mepa YacTHI] TP COXPAHEHUH BBICOKOW CTENEHU OJHOPOIAHOCTH.
Metogom ACM mnokazano, uto [I131" cnocoOCTByeT yMEHBIICHUIO IIEPOXOBATOCTH
MOBEPXHOCTU 0Opa3loB. YCTAaHOBJIEHA 3aBUCUMOCTb BA3KOCTH KPEMHE30J€Hl OT
CKOpPOCTU cABUTa. Pe3ynpTaThl CBUAETEIBCTBYIOT 00 HX ICEBAOIJIACTUYECKOM
XapakTepe, 4YTO MOXET TMOJOXKUTEIbHO CKa3aThbCid Ha  MOCJIEAYIOLEM
UCIIOJIb30BAaHUU TOJYYEHHBIX CHCTEM B TPOLECCE XHUMHUKO-MEXaHMYECKOU
MOJINPOBKHA KPEMHHMEBBIX TIACTHH.

Pabota Beimonnena B pamkax [TIHU «xumuueckue mpouecchl, peareHTbl U
TEXHOJIOTUH, OMOPETYISATOPHI U OMOOPTXUMUS.
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Mbrta: maabop anThIMajbHBIX YMOY aTpbIMaHHS MiKpa- 1 HaHaJAbICTIEpCId
JIBIaKC1Ty KPIMHIIO ME€TaJaM 10HHara abMeHy.

AG'exT pnaciemaBaHHS - MiKpa- 1 HaHAJbICTIEpPCil JBIAKCIAY KpPIMHIIO,
aTpbIMaHbIsl 10HAAOMEHHBIM CIiocadam.

Y xom3e paboThl BBIKAPHICTAHBI METaAbl 10HHara aOMeHy, Ja3epHail
neippakibli, TypOiIBIMETPBIl, BICKa3IMETPHll, aTaMHA-CLIaBOM AJIEKTPOHHAMN
MIKpacKaril.

VY BbIHIKY paOOThl 3 Janmamoraid rpaHyjsiBaHara 1 KyJ3eJicrara KaTbISHITay
aTpbIMaHa cepblsd MPoO0 KPAIMHE30JSIy Ha aCHOBE PAaCTBOPY CUIIKATy HATPBIIO ¥
pO3HBIX p3kbIMax. [lakazaHa, TO JbIHAMIYHBI PIKBIM 3 KAHTPOJIEM XYTKacCIl
Mpaxo/PKaHHS PacTBOpPY 3 Ayiseliia TepaBaKHbIM. ATpPbIMAHBIS — CICTIMBI
3aX0YyBalollb YCTOWJIIBACIlb Ha TMpausry joyrara 4acy. YCTaHOYJIeHa, IITO
Kya3emicThl KatbiaHIT @PIBAH nazBanse aTpbiMallh KajaoiIHbISA CICTAMBI 3 MEHIIIBIM
naMepaMm d4aciin 1 OousbllIaid agHAacTallHACIIO y MapayHaHHI 3 TPaHyJIsIBaHbIM
cyab(daByrinemM. BpiBywansl Vroely —craluridyroualdl  gabayki ¥ BBITUIAI3E
HeionarenHara [TAB (I121") Ha acHoyHbIg ynacuiBacil cycnen3iil. [lakazana, mTo
nabayki IIO1" mpeiBoA3sls Aa TaBENIUdHHS NaMepy Yacilill Mpbl 3aXaBaHHI
BBICOKall cTymneHi aaHactaiHacii. Meragam ACM makazana, mto 191 cnpeisie
3MSIHIIDHHIO IIyprHaTaciil MaBepXHi y3opay. YcraisBaHas 3aJIeKHACIH TIEHKacIl
KPIMHE30JI5y ajJ XyTKacii 3pyxy. BbeIHIKI cBeqyanp ad iX mceyaariacThblYHbIM
XapakTapbl, IITO MOXKa CTaHOy4ya azlillla Ha HACTYNHBIM BBIKAPBICTAHHI
aTpbIMaHbIX CICTAM Yy TMpaldce XiMIKa-MeXaHI4Hal MNamipoyubl Kp3MHIEBBIX
TUIACI{IH.

Pabora Bbikanana y pamkax JITHJ[ «XiMiuHBIA [OpandChl, p3areHThl 1
TIXHAJIOT11, OISIpATYysATaAphI 1 O11apTXIMIsH).
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The aim of the work is to select t'he optimal conditions for obtaining micro-
and nanodispersions of silicon dioxide by ion exchange.

The object of this study are micro- and nanodispersions of silicon dioxide
obtained by the ion exchange method.

The methods of ion exchange, laser diffraction, turbidimetry, viscometry, and
atomic force electron microscopy were used in the course of the work.

As a result of this work, a series of silica sol samples were obtained using
granular and fibrous cation exchangers, based on a sodium silicate solution under
various conditions. It was demonstrated that the dynamic mode with controlled
solution flow rate is preferable. The resulting systems maintain stability for a long
time. It has been established that the fibrous cation exchanger FIBAN allows for
the production of colloidal systems with smaller particle sizes and greater
homogeneity compared to granular sulfonated coal. The influence of a stabilizing
additive in the form of a non-ionic surfactant (PEG) on the main properties of the
suspensions was studied. It has been shown that PEG additives lead to an increase
in particle size while maintaining a high degree of homogeneity. It was
demonstrated that PEG contributes to reducing the surface roughness of the
samples using the AFM method. The dependence of silica sol viscosity on shear
rate has been established. The results indicate their pseudoplastic nature, which
could positively impact the subsequent use of the obtained systems in the
chemical-mechanical polishing of silicon wafers.
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