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1.OBIIAAL XAPAKTEPHUCTHUKA PABOTBI

AKTYaJbHOCTL MCCIIEN0BAHUS. HOBCpXHOCTHO-MOZIH(I)HquOBaHHHC TBEPJBIC Mate-

puanbl COCTABIAKOT OTHOCHUTENbHO HOBBIM Kiacc BCIIECTB, HA IIOBEPXHOCTH KOTOPBIX

(ukcnpoBaHbl TOHKHE (4ACTO MOJNEKYIAPHBIE) MICHKH XUMHYECKUX COCAMHEHMH pas-
auyHoro Tuna. Owu, Gnarofapst psiy YHUKalbHBIX CBOMCTB, B IOC/IEHEE BPeMs HAIUIA
IIHPOKOE PACTIPOCTPAHCHHUE B PA3NMYHBIX OONACTAX COBPEMCHHOW HAyKH, TEXHWUKH U
TexHonornu. Tak, XMMH1ECKOH NPUBUBKOM Pa3iMYHBIX OPraHUYECKUX ()YHKLMOHANEHBIX
FPyMNIT Ha MOBEPXHOCTH MOPUCTBIX OKMCHBIX HOCHTEEH MOXKHO MONy4HTh COPBEHTEI, CrIo-
coGHble ¢ OOMBILON H3OMPATENBHOCTIO M3BJIEKATh U3 PACTBOPOB HEOGXOMMUMbIE BELIECTBA,
BaxubiMM 0COGEHHOCTAMU TaKMX BEIIECTB SBIAIOTCS WX HEHaOyXaeMOCTb, BBICOKas CTe-
TCHb TEM/IOBOW, GakTepnaibHOH M PaNMAUMOHHOM YCTOWYMBOCTH, HM3Kas COTPOTHBIIS-
€MOCTh K Macconepe/iaye, pa3BuTas MOBEPXHOCT M JAPYTHE.

OxucHble ¥ LCOJIMTOBBIE HOCHTENH, MOBEPXHOCTh KOTOPHIX MORU(HUUMPOBAHA
KOOPAMHALUMOHHBIMI COCAMHCHUAMU MEPEXOJHBIX METANOB, SBISIOTCS [ETEPOTEHHBIMH
Karaniu3aropaMu, B KOTOPbIX COBMEMIAIOTCSH BBICOKAS KaTaNUTHYECKas CENEKTHBHOCTD
METaTTOKOMITNICKCHBIX U TEXHOJIOTMYECKHE Y06CTBA FeTEPOTreHHBIX KaTaau3aTopoB.

TlpuBNTHIE TMOBEPXHOCTHBIC COECAMHEHUS M MaTepuanbl Ha HMX OCHOBE BCE MIHpE
NPUMEHSIOTCS KaK OMONOrMYECKUE U XUMMHECKNE CEHCOPBI, 3allMTHEIE CIIOU, HOCUTENH s
MMMOOHIN3ALIM (JEPMEHTOB, HAMONHUTENU MONMMEPOB U T.A. B mocieauee BpeMs k Him
NPOSABJISIOT WHTEPEC ¥ CNCUMANMCTBl B O0JACTH HAHOTEXHONOIMH, MHKPOMEXAHUKH,
Ta3ePHON TEXHMKH, MEAMLMHBL, (papMakonorud ¥ Xumuu 6uomem6pan. ITosTomy momck
NPUHUMITMANBHO  HOBBIX  METOZOB

XUMHYECKOT0  MOAU(UUMPOBAHHS - MOBEPXHOCTH

MUHEPANbHBIX OKMCHBIX HOCHMTENEH M BONPOCHI  YCOBEPUICHCTBOBAHMSA METOHOJIOTHUA
U3YUEHMs CBOUCTB TAKMX MaTepHaioB, HAXOAATCS B 110JI6 HHTEPECOB MCCIIE0BATEICIH.
X¥UMYs TIOBEPXHOCTHO - MPUBMTHIX COEAMHEHMIT SBJIAETCS OTHOCHUTEIBHO HOBBIM HAIl-
paBlieHHEM XUMHYECKOH Haykd, a OOBEKT e€ WCCNENOBAHUS — TOCTATOYHO CIOXKHBIA U
HenpuBbIYHBIA. [losTomy euie JI0 KOHLIA HE pa3paboTaHbl OOLIENPUHSATEIE CIIOCOOBI MX
NOJIY{EHHs], ¥ METO/bI U3y4eHUs MX cBOHCcTB. ClieJoBaTeNnbHO, 331a4a pa3paboTKy HOBBIX,
KOMIUIGKCHBIX METO/IOB W3YYCHHS CBOHCTB MOBEPXHOCTHO-MOAM(HMUMPOBAHHBIX MATEpHU-

aJIOB TAKXE aKTyalibHa.



Iennio paboThl ABIAIOTCS

@) BBIACHATE BO3MOXHOCTh OHOCTAMMMHOTO XUMHYECKOr0 MOAM(UUMPOBANMS MTOBEPX-
HOCTH KPEMHE3EMOB Pa3JIMYHOTO IeHe3Mca Ml MOJYYEHHMs HOBBIX BBLICOKOCENCKTHBHBIX
COPGEHTOB, XOPMATOrpaUEeCKUX HENONBIKHEIX (a3, HOCHTENEH s aKTUBHEIX (a3 KaTa-
JIM3ATOPOB  C MCIOJb30BAHUEM aKTHBHBIX CHIOKCAHOBBIX IICHTPOB, 00Pa3yIOMMXCs NPU UX

=
06paboTke B ONpPEAEIEHHBIX YCIOBUIX TEPMOBAKYYMUPOBAHUS;

0) M3y4YHTh BIMAHUE TAKOIO XUMHUUECKOr0 MOAUPHUIMPOBAHUL HA (PU3UKO-XUMHUHECKHE,
B YaCTHOCTH TEKCTYDHBIE, IAPAMETPBI U (PPAKTATLHYIO PA3MEPHOCTh TIOBEPXHOCTH HCXOJ-
HBIX COpOCHTOB;

B) BBISIBUTH BO3MOMCHOCTH NMPHUMEHEHHS COPOCHTOB, MOYYEHHBIX MPUHIUIHAATEHO HO-
BBIM METOAOM XMMHYECKOr0 MOAU(HMUMPOBAHHA IIOBEPXHOCTH KPEMHE3EMOB JUI MMMO-
Ounu3auuu (PEPMEHTOB , B MPOLECCAX [ETEPOreHM3ALMH METAIOKOMILIEKCOB, 4 TaKKe
M3YHYUTh WX ra3oxpomMarorpauyeckue 1 copOLHOHHbBIE CBONCTBA;

T) pa3paboTaTh €nocod HU3KOTEMNEPATYPHOTO XUMUYECKOTO ¥ CTPYKTYPHOTO MOAU(HU-
LMPOBAHMS NOBEPXHOCTH KPEMHE3EMHBLIX COPOEHTOB Ia3000pa3HBIMHM MPOIAYKTAMH XUMH-
4eckoit TpancnopTHO# peakunu H,0,/M Oy ¢ 1enbI0 Moy YeHus: Ha IOBEPXHOCTH COpOEH-
Ta HAHOAMCIIEPCHO OKMCH METAIUIOB.

Hayunas woBusna. Briepsrie noxa3aiw, YTO Ha MIOBEPXHOCTH YACTHYHO JAETHAPOKCH-
NMMPOBAHHBIX 0COOOUUCTHIX KPEMHE3EMOB IIPH KOMHATHOW TEMIepaType MPOUCXOAUT HEOo-
Gparnmas copbums 1apoB HEKOTOPBIX. AJKEHOB — 3TEeHa, NpPOIeHa, N300yTeHa, aKpUIOHU-
TpHMia, cTHpona u ap.. B pe3ynsTare 5TOro Ha MOBEPXHOCTH KpPEMHE3EMOB 00pasyloTcs
XMMMYECKH CBS3aHHbIE C HEH pa3nv4Hble OPraHU¥ecKHe ()parMeHTsl, TO eCTh MPOUCXOMUT
XMMHYECKOE MOAMPHULMPOBAHUE ITOBEPXHOCTH. Ha OCHOBaHMHM pe3y/ibTaTOB HUCCHIENOBAHMS
3TOW peakuuyu pa3paboTaHO HOBOE HANpPABICHUE - XUMHYECKOE MOAM(PULMpOBAHUE
MOBEPXHOCTH KPEMHE3EMOB M CTEKOJI 32 CYET HErMJPOKCHIILHBIX AKTHBHBIX LEHTPOB,
00pasylolMXcs Ha MX IOBEPXHOCTH NPH TMAPOTEPMAILHON W MOC/EAYIOUeH TepMoBa-
KyyMHOU 00paboTie.

Kom6unuposanueM MK CriekTpoCcKONUYECcKoro ¥ rpaBUMETpUUYECKOr0 METOJIOB CO31aH
METOZ KOJMYECTBEHHBIX MHCCIICJOBAHUH MPUBUTBIX K MOBEPXHOCTH COEAMHEHMH. DTOT
METOJ IO3BOJAET OLEHMTb TUIOTHOCTH NMPUBMBKK M CTEINCHb 3alOJHEHUs MOBEPXHOCTH

MoaudUKaTopoM.

2s e

[Toxazano, 4ro oOpaboTka 4YaCTMYHO JAETMAPOKCHIMPOBAHHOW  [OBEPXHOCTH
KpeMHe3eMa NapamMH XJIOPUCTOrO THOHMJA MMO3BOJSET 3aMeniat 95% MOBEPXHOCTHbIE
TMIPOKCHIBHBIE IPYINIbI HA arOMBI XJIOpa, 3a CYET KOTOPHIX MOHO MPOBOAMTEH AAllb-
Hefiee MOAU(PUUMPOBAHUE TIOBEPXHOCTH KPEMHE3EMOB TPAAMIIMOHHBIM METOJOM TIOBEPX-
HOCTHOH cOopku. [lpeanoskeHHBIH METON MO3BOJAET HE TONBKO YIPABIATH MPOLECCOM
XJIOPUPOBAHUA, HO M NPHBUTH K MIOBEPXHOCTH KPEMHE3EMOB pa3fiM4Hbie ()yHKIMOHANBHEIE
TPYMIIBI C HYHOH IOCTEI0BATEIBHOCTBIO M KOMHYSCTBEHHBIM COOTHOIIEHHEM, C LIEIBI0
MOy 4eHHUsI COPOEHTOB C OMPEAEICHHBIMH XUMHYECKUMH CBOHCTBAMH NOBEPXHOCTH.

ITpyMeHeHMeM HOBOTO METOJA IPUBUBKH B-LIMKNOAEKCTPHUHA HA MOBEPXHOCTH YaCTHY-
HO JeTMAPOKCHIIMPOBAHHBIX KPEMHE3eMOB MONyueH copOeHT, obnanaiomuii n3bupareins-
HBIMM COPOIMOHHBIMM CBOMCTBAMH B OTHOLICHMU KAaTEXHMHOB, KoeuHa, OeH3ona u Jp.
OtoT cOopOEHT, B OTAMYME OT HMCTOro P-IMKIONEKCTPMHA, XOpakTepusyercs Oolee
BBICOKOM TEPMOCTONKOCTRIO M MAJIBIM CONIPOTHBIICHHEM NOTOKY YHAKOCTH.

Pa3paboTan MpOTOYHbIA METOJ MOy4YeHus L-acriapariHOBOH KHCIOThl C MPUMEHEHH-
€M acrapTaskel, UMMOOWIM30BAHHON Ha MOBEPXHOCTH XUMHUYECKH MOAU(DULIMPOBAHHOTO aK-
PHIOHUTPHIIOM KpeMHesema. Moan(puUMPOBaHHBIA AKPUIOHUTPUIOM KpEMHEe3eM Obul Hc-
HOJIB30BaH TAIOKE KaK HOCUTENb NS FeTEPOreHU3aly i METAIOKOMIUIEKCOB € LIEJIBIO MO-
JAyYEHHs! BEICOKOCEIIEKTHBHBIX METEPOTEHHBIX KATalIN3aTOPOB.

BriepBbie Moka3zaHo, YTO B pe3ybTaTe MOAU(HLMPOBAHUS nosepxuocm KpPEMHE3eMOB
ra3000pa3HbIMU TIPOAYKTAMH XUMHUUYECKoi TpaHcrnopTHoi peakuuu H,0,/ZnO ne Tonsko
Pe3KO MEHSAETCs TeKCTypa MCXOAHOro copOeHTa, HO M 3aMETHO MeHseTes  (hpakraipHas pas-
MEPHOCTb [OBEPXHOCTH M CYIUECTBEHHO YBEIUYMBACTCSA TEMIIEpPaTypa Hadala HHTEHCUBHO-
I'o CrieKaHusi KPEMHE3EMOB, YTO MMEET BWKHOE 3H&YEHME IPH PEreHepalyu coOpOEHTOB,
JUISL MX. OBTOPHOT'0 YICTIONb30BaHHUSL.

VYuTEIBAs, YTO XMMHUYECKOE MOAU(UIUPOBAHNE CHITBHO MEHSET XUMUYECKYIO IPUPOLY
MOBEPXHOCTH MCXOAHOr0 KPEMHE3eMa, BbISCHEHO, YT) NPUMEHMMOCTh ABYXIapamMeTpuyec-
Koro ypasHeHus muorocnoiHo# agcopouuu bOT (Bpynayep, Dmmer, Tennep) ais onpene-
JICHUSI TEKCTYPHBIX MapamMeTpB TAKUX MaTepHalioB, CYUIECTBEHHO orpaHuyeHa. ITokasaHo,
YTO /ISl OLCHKH OCHOBHBIX TEKCTYPHBIX TAPaMETPOB XUMUUYESCKH MOIUPUIIMPOBAHHEIX COp-

GeHTOB, 0COGEHHO ¢ MPUBWTBIMHM K NOBEPXHOCTH OpraHMYeCKUMHU (parMeHTamu, OGoiee .
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TIPUEMIIEMO  TPEXTIAPAMETPUUECKOE ypaBHeHHe u30TepMbl agcopbumu I'AB  (I'yremreiim,

Awupepcen, ae Byp).

[paxruyeckas ueHHocTs. PesynbraTel Hecnenosanmit CMOCOOCTBYIOT PA3BUTHIO XH-
MHH NMPUBHTHIX MOBEPXHOCTHBIX COCAMHEHMH. OHM OTKPBIBAIOT HOBBIE BO3MOKHOCTH JUIs
MOy YEeHUs noBepxuocmo-Moamlmuupgaannux COPOEHTOB C HYXHBIMU CBOMCTBAMU M pa3-
PabOTKHM HOBBIX METO/I0B U3YYEHUS OCOBEHHOCTEH CBOHCTB MX TIOBEPXHOCTH.

PaspaGoran MeToa  osHOCTAAMHHOrO XHUMHUYECKOTO MOAUQUILMPOBaHUS
TIOBEPXHOCTH  YaCTHYHO  JCTHAPOKCUIMPOBAHHBIX  KPEMHE3EMOB  HEHACHIIECHHBIMU
COCAMHCHMSMH  TIO3BOJISET ~ HE  TONBKO  4YaCTUYHO  COXPAHMTh  MOBEPXHOCTHbIC
TMAPOKCUNEHBIC IPYINBI, HO M, BBIOHPas COOTBETCTBYIOLIME YCIOBUS MOAM(UIAPOBAHHS,
0GecnieunTh HyKHbIH rHAPOQYOGHO - ruapoduIbHBIH Gananc [TOBEPXHOCTH.

Hpennoxenusiit cnoco6 XMMUYECKOTO MOZM(DUIMPOBAHMSA TIOBEPXHOCTH KPEMHE3EMOB
ra3000pasHbIMA  MOAM(MKATOPAMM JIErKO YNpPABASEM M  KOHTPOIMPYEM. [Mpu stom
MCKIOYACTCA NPUCYTCTBUE NOBOUHBIX MPOJAYKTOB Ha TONy4EHHBIX COPGEHTAX, YTO MOYTH
BCET/a HEM30EXKHO B CilyHae NPUMEHEHHS JKMAKO(PA3HOr0 BAPHAHTA MOAM(DHIMPOBAHUS.

Hpeanoxennoe xombunuposanre UK criexrpockonuyeckoro u IPaBUMETPUYECKOTO
METOZ0B NpU U3YHEHUU MOBEPXHOCTH XUMUYECKH MOAM(PUIMPOBAHHBIX COPOEHTOB, TT03BO-
JT MONYYUTE GoMee NOHOE NPEACTABNEHHE O XUMHYECKHX 0COBEHHOCTSIX UX TOBEPXHOC-
TH, 9TO 0COGEHHO BaXHO NpPU BRIGOPE 0GACTH NPUMEHEHMS STUX COPOSHTOB.

Briepsrie noxasano, 4To B CpaBHEHMM ¢ ABYXNApameTpHMeckuMm ypasHennmem BT,
TPEXNapaMETPUYECKOE ypaBHEHUE H30TEepMbI ajacopbumu I'AB nosBonsier nonyuuts Gomnee
AOCTOBEPHBIE IaHHBIC NIPH  OLEHKE TEKCTYPHBIX MAPAMETPOB XUMUYECKH MOM(ULMPOBAH-
HBIX COPOEHTOB B YCIOBHUSAX, GJIU3KUX K YCIOBUAM UX IPUMEHECHHUS.

PesysibTarst neenenoBasuii HCNOMB3YIOTCS NPU YTEHNM OOIIUX ¥ CTICHHMANBHBIX KYPCOB
Y IPOBECHNU J1aGOPaTOPHBIX paboT 1uis cryaentos (axyasrera Xumuu EI'Y,

OcHoBHBIE NOJTOKEeHMA, BBIHOCUMbIE HA 3alUNUTY.

* Pa3paboTka NPUHUMIMANILHO HOBBIX METOMOB XHMHHECKOIO MOAM(DUIMPOBAHUS
MOBEPXHOCTH KPEMHE3EMOB.

* PesynbTarhl MCCNENOBAHMH MONYHEHHBIX MATEPUANON |  Xpomarorpaduueckue
HETOIBHKHBIE (a3bl, CENEKTHBHBIE COPOEHTHI , HOCHTONN JUI MMMOGHIM3aME (epMeH-

TOB U METAJUTOKOMITJIEKCOB.

* YCOBepUIEHCTBOBAHNE TEOPETUIECKMX U IKCHICPUMEHTANBEHBIX METOJOB HCCIEN0Ba-
HUS, COCOOCTBYIONINE PA3BUTHIO XMMHMHU IPUBUTEIX TTOBEPXHOCTHBIX COEIMHERMIA.

Hy6ankaunu. OCHOBHOE cOAECPXAHWE AUCCEPTauuu oTpaxxeHo B 30-M mevaTHbIX

paboTax, KOTOpbIE OMyOIMKOBAHEI B OTEYECTBEHHBIX U MEXAYHaPOAHBIX U3NaHUAX.

AnpobGauus pa6orei. OcHOBHBIC PE3YNBTATEL PaGOTH! GLITH JOT0KEHE HA clenyo-
mux koH(pepenumsax: «llpuvenenne ONTUYECKOH CHekTpockonmu B ajcopbuMu U Kara-
musey, Jlenmurpan, 1988r., «KoMrjieKCHBIE COSAMHEHUS: cBOMCTBA U npumenenue», Epe-
BaH, 1991r., «Xumusa B Apmennu na nopore XXI Bekay, Epesan, 2000r., «Xpomarorpadu-
YECKHE MCCNICI0BaHNA OpraHuYeckuX BelecTsy, KaTorpe, TMonema, 2002, 2003, 2004 1.,
«KHHeTHKa U MEXaHU3M kpuctasmmsalymu. Kpucrammsanus AN TEXHUKU M MCI{HLIP]HLI))
Usanoso, Poccus, 2008r., «CopemeHHBIE NPOBIEMBI X uMUueCKOH (du3uky » nocs. IOO-ne—
THIO CO Hs poxaeHns akanemuka HAH PA A.B. Hanbannana, Epepan 2008r. u Ip.

Obrem u cpykrypa ancceprauMy. Jucceprauns, yanucanuas Ha APMAHCKOM S3BIKE,

COCTOMT M3 BBEICHWS, LIECTH riiaB, BHIBONOB M CIIUCKA IUTUPOBAHHOM JIMTEpaTyPbl, BKIIIO-
yaiouero 218 Hanmerosannit. Owa U3Noxkena Ha 239 crpanunax, conepxur 78 pucyHkos

! u 14 tabnnu.

Kpatkoe coaepxatue Ancceprauuu
Bo BBesenun 060CHOBaHa aKTyalbHOCTh TEMBI, U3M0MKEHEI LeJib, Hay1YHast HOBU3Ha,

TCOpETHHECKAs K MPAKTHYECKAs 3HaYMMOCTh NONYYEHHLIX pe3yIbTaTOB.

B nepeoii _znage nupencrapnedbl IMTEpaTypHbie AaHHBIC, OTHOCAIMECS K CTAaHOBJE-

HUIO M TICPCNCKTHBAM PasBUTHs XUMHH NPUBHTEIX TTOBEPXHOCTHBIX COEIMHEHMIH, TIPHUBEJICH

KPUTHUYECKAH aHAIN3 OCHOBHBIX MeTOIOB XMMHYECKODQ MOAUDUIIMPOBaHHS TIOBEPXHOCTH
KPEMHE3eMOB M METOM0B M3yueHus CBOWMCTB copbGentop ¢ HPUBUTBIMUA MOBEPXHOCTHBIMUA
COCAMHEHUSAMHU.

Bo_emopou rnase oGocHosan BHIOOP 06PAasLOB KpemkeseMoB  pasmHuHOro reHesuca,
B3ATBIX JUIS UCCICAOBAHHMMH, IpeacTaBCHbl ONUCAHMS IKCIEPUMEHTANBHBIX METOIOB HC-
CNICI0BAHKH, MO3BOJMBIIKE TOMyyuTh UCYEPTILIBAIOIMe RaHHbIC NP0 MPOLIECChI, KOTOPBIE

UCCIIE0OBAHBI B AMCCEPTALIMH.

B _mpemen znase npencraBneHbl JaHHBIE, OTHOCAIMECS KAaTHOHHOMY COCTaBy,

TEKCTYPHBIM MapaMeTpam U FrHAPOKCAIBHOTO JIOKPOBA KCI10MB30BAHHbIX KPEMHE3EMOB.
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