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oQrrrluarLuoro o[rroHeHTa - AoKTopa xr.rMurrecKrrx HayK, AorIeHTa rp[ropbeBofi
H.r. Ha ArrccepraqrroHHyro pa6ory Kacrquoea I{eaHa Arercceeeuqa
<<3arcououepuocru Qopmuponanun rr KaTa.,.r[Tr{qecKoro AeICTBIIS MITKpO-
MC3OTIOPITCTI'IX MATEPIIAJIOB HA OCHOBE IICOJIIITA MOR)), NPEACTABJIEHHYrc HA
col{cKaHr{e yveuoft creIIeHH KaHAI{Aara xr.rMrrqecKr{x HayK I|O CneqrraJrbHocrr{

02.00.04 - <<Ousuqecrcas xr4Mrq))

1. Arcrya;rruocrr pa6orlr

O,qnoft I{3 coBpeMeHHbIx reHAeHItrI4i pa:alrrur ferepofeHuoro Karallr,l3a {BJrrerct

co3AaHrre Ha ocHoBe rleonr{ToB MrrKpo-Me3o[oprzcrbrx Marepr{€rnoB. llogo6uue

MATEPI4AJIbI 3AIIACTYIO 6O:TCC ESQETTI{BHbI, qCM UEOJIIITbI, B PA3JII,FIHbIX XI,IMI,IqECKVX

lpeBpauleHr{rx, 6naro4apx roMy, qro Me3onopr4crocrr cnoco6crnyer yBerr4qeHr,rrc

Aocryrlnocrr4 KrrcJlorubrx rIeHTpoB, rro3BoJr{er cHt43rlTb 4aQlfysuoHurre ofpaur{ireHr.rr Ar{
TpaHcnopTa MoJIeKyJI peareHToB I'I npoAyKToB peaKIII{[' yMeHbIIIIITB Bo3MoxHocTb

onoKnpoBaHlrg nop obbeMHbIMIr MoneKyJraMrr, co3Aaer Bo3MoxHocrr4 AJlt o6pasonauzx

AI4aMerpoM 6,onee lntr. Tor Sarr, qro

perxerKe rleoJrr,rra o6paayrorc-r Me3o[opLr,

YJIbTPACTAOIZJIfi3A\]dI|I, I43BECTEH AABFIO, OAHAKO CNEIII4AIbHbIC METOALI CO3AAHI,I{ MI,{KPO-

Me3onopl4crblx Marepl{anoB Haqalrr4 aKTr{BHo pa:pa6aruearbcr roJrbKo B nocneAHrre

roAbr.

1) npxuofi cr,rHTe3 c r{crroJrb3oBaHr.reM crpyKTypoo6pasyrorqrzx areuroB (rcrr,rnnaroe); 2)

co3AaHlre Me3orlop B qeoJII4THbIX KpI4CTaJIJIaX MeTOAaMlr nOCrCr.firrerraqecxoft

o6pa6otru;

flpe4noxeuo HecKoJrbKo crpa'rerraft ctrnTe3a MrlKpo-Me3ofloplrcrbrx MareprraJroB:

3) qeonlrrr{3arlr,rr Me3onopucrofo Marepr4aJa; 4) perpucranrl aarqtllr

Korop€u 3arJrroqaercr n qacruqHofi AecrpyKrlrru qeoJrr{THoro Kpr4craJrna r4

nocnegl.roulefi c6opre orAeJrbHbrx $parnreH'ron c [oryqeHLreM Mr.rKpo-Me3oflopucrofo

KOMnO3I4THOTO MaTepLI€IJIa.

Hecrr,ro:rpx Ha ro, trro perpricraJlnu3arlrrr AocraroqHo ulIlpoKo [p[MeH{ercq KaK

e$$exrunurtf cnoco6 non) {eur,rrr Ha ocuoBe ueoJnrroB Mr,rKpo-Me3onoprrcrbrx

KaraJll43aropoB pa3nl4qHblx peaxqnfi, Mexanr,r3M groro flpoqecca MaJro r.tccreAoBan r{ 3To

KpyrrHbx MoneKyn

xpuctallr.r.recroI

n uuxponopucrot

Harrpr4Mep, B xoAe

IIEOJII,ITOB,

3aTpy,4HteT p€BpaooTKy HoBbIX IIepCleKTrrBHErX KaTaJrI'ITlrqecKr4x clrcTeM c Mr4Kpo-



Me3orlopllcrofi crpyKTypoft. B csssfi c 3rrzM, He BLr3ErBaer coMHeHr4r aKryaJrbgocrb

.qflccepral{IroHnoft pa6otrt Kacrsnosa I,I.A., qelrro roropoft sBmercr ycraHoBJreHr{e

MEXAHI43MA OCHOBHbIX CTA[IlIfiT PEKPJ,ICTAJIJII{3AIIIII,I MOP,qCHI,ITA B MI,IKPO.ME3OIIOPI4CT6IC

MaTepI'IaJILI, OlpeAeneHI,Ie flapaMerpoB cr{HTe3a Mr4Kpo-Me3OlOpr4CTbrx Karrl]lrr3aropoB

pa3Horo rr4na, [ccJreAoBaHlre soprr,rzpoaauzf, r4x aKTr4BHbrx rIeHTpoB r,r r43) {eHl,re

KaraJrr4Tr4qecKux csoficre B onr4roMeprrsaqlu.t 6y:renoB u cr.rHTe3e uso6ynanena ns

aIIeTOHa.

2.,{ocroeepHocrb pe3yJrbraroB u o6ocnoeaunocrb HayqHl'rx no.noxrenui,

BbrBoAoB rr peKoMeHAarl[fi

Ilpegcraaneunbre B Ar,rcceprarlur{ Kactf,Hoea 14.A. pe3ynbrarbr, HayquLre

rroJroxenl4r, BbrBoAbI Ir o6o6uleuux {BJItIorcr AocroBepHbrMu n o6ocnoeaHHrr\4l,r.

,{ocronepnocrb gKclepllMeHT€LrrbHbrx AaHHbrx o6ecneq[saercr [crroJrb3oBaHr,reM

ceprzQuqapoBaHHbrx peaKTr{BoB Lr Marepr{€rJroB, coBpeMeuHbx cpeAcrB I4 MeroAoB

npoBeAeHr{-s uccnegonanlrf: peurreuo(pasoBoro aH€rJrr{sa, IlK-cuexTpocronura, _f,MP-

cfleKTpocKonr,rrr rBepAoro rena Ha .rrAprx tH, t'C, 
'3Na, "Al, 'nsi, cxanr.rpyorqefi r{

npocne.runarorqef sler:rponnofi MlrKpocKorruu, TepMr4rrecKoro anaJtv3a,

Hl,r3roreMfleparypnoft a4cop6qr,ur a3ora, TepMolpofpaMnupyervroft 4ecop6qrar,r aMMr{aKa,

ra3oxpoMarorpa(puuecroro auaJrr.r3a. O6pa6orra 3xcneprrMenr€urbnbrx AaHHbrx

rrpoBeAeHa c l,rcfloJrb3oBaHIreM KoMrrblorepuoft TexHr,rKr{.

,,{ocronepHocr6 [oJrfreHHlrx pe3yJrbraroB noATBepxAaerct raKxe rrplrBeAeHnbrMr4

pe3yJrr,TaraMrr gKcnepuMeHTon, aupo6aquefi ocuoeHtrx pe3yJrbraroB na rouQepenqmx z

EayqHbrx (f opynrax, e ouy6nzxonanurrx pa6orax.

Buno,4rt I4 peKoMeHAaIII{I{, cAeJIaHHbIe aBTopoM, JrorrlqHo BblTeKaror pr3

IlonrreHHbrx pe3ynbTaToB.

3. Hay.ruax HoBr{3Ha noJryqenHbrx p$yJrbraroB, BbrBoAoB u perconreugaqufi

HosI4sHa AIrccepraIII{oHHot pa6orbr Kacrsnosa I,I.A gax.nroqaercr B roM, qro:

aBTOpOM BIIepBbre, C [C[OlIb3OBaHr,reM KOMIJIeKCa COBpeMeHHbrX KJrrOqeBbrX

MeToAoB I,IccJIeAoBaI 4t IIoBepxHocTLI TBepAbIx TeJI, I{3fIeH flpoqecc EopMI4poBaHI4t



Ml4Kpo-Me3onopucrblx Marepl,IanoB B xoAe peKpllcraJlJrlr3arluu qeoJlrrra MOR. Ae'ranrno

r{ccJreAoBaH xr4McocraB, crpyKrypa r{ Moplbonor[{ o6pa3rloB MopAeHlrra, rloJlyqeHa

un(foprr.raqux o6 us\4eueHr.rrx B Jror€rJrbHot crpyrrype u cocrorulpr KapKacHbrx aroMoB

IIeoJII{Ta Ha Bcex craAwIX peKpr,IcraJrrrr3arlutr, Bbr.f,BJreHbr ocuoBubre $axroprr, B3lr4rroq[e

Ha crpyKTypy I4 KIrcJIorHbIe cgoEcrea TIoJIyIeHHLIX MliKpo-Me3olopr{crblx Marepr4aJroB.

AHarI'ts [onyqeHHblx AaHHrIX [o3BoJr[Jr pa^rpa6oram MexaHr43M o6pasonanux Mr4Kpo-

Me3OIIOpTTCTLIX MOpAeHr4TOB, nr<ruo.rarou1ufi CTAATTLL

Mr4qennoo6pa3oBaHrrrr, Sopuvponanr.rx uesonopucrofi Qa:rr
o6pa:onanu-a ynop-rrAoqeHHofi rr,resonopzcrofi 6asrr.

B pe3ynbrare I43)'rIeHI4t pa3nI{qHbIX [apaMeTpoB, BJll4rrculrlrx Ha npoqeOc

MI4KpO-Me3O[Opr4CTO|O MaTepI,IaJIa, ycTaHoBJIeHO, qTO CTeneHbQoprr,ruponanrzr

AecrpyKrlr4 r{ rleoJrrrrHofo KapKaca npu o6pa6o,rKe MopAeHrira BoAHbrMr4 pacrBopaMr4

NaoH sasficur, B ocHoBHoM, or KorrrleHTparlur4 qeroqlr Ha HaqaJrbgrrx srarrax

peKprrcrannr43 arJuv, a soplrupoeanue tr pocr nre:onopncroil $assr sanr.rcu:r or pH

peaKrlr,roHHoft cpeAbr B xoAe rr.rAporeplralrnofi o6pa6o'rru.

Bnepnrre uccreAoBagbr KaraJrr,rrr4qecKl{e cBoilcrBa noJr}n{eHH6IX

peKpl4craJlJrrl3aquefi ulrrcpo-Me3olopi4crbrx MopAeHI,rroB B oJr[roMepr43aqur.r 6yrenon u n

KouBepcuv arleroHa n uso6yreu. flora:aHo, trro peKpr4crannr43aurrs B

Me3ocrpyKTyprpoeanulrft qeoJlrrr rIpr4BoA[T K noBbrrueHLrro aKTrrBHocTI{ I,r yBenI4iIeHuIo

BpeMeHr4 cra6r,ubHofi pa6orur MopAeur{ra B oJrrrrcMepr{3aqr.ru 6yreHon. Yc'ranonneuo, uro

peKplzcT€Innll3al{ut n lreronopr.rcruft MarepI4aJI c IIeoJrr4TH6rMr4 Spanr,rentalru

cnoco6crnye:r yBeJIr{qeHI,IIo BbrxoAa r.r:o6yrranena u cta6urr,;rroit pa6ore KaTurr43aropa B

xoAe cr4HTe3a I{3ooyTeHa r13 arleToHa.

4. IlparcruvecKafl 3HarrrrMocrb noJryqenHbrx aBTopoM pe3yJrr,TaroB

I-leuuocrr pe3yJrrTaroB Ar.rcceprarlrronnoft pa6orrr Kacr.aHona I{.A. AJrr rpaKrr,rKr{

Me3OIrOprlCTbIX MaTeprd€UIOB Ha OCHOBe

peKpr,raTaJrnr43ar{pll{ u oTJll,Iqarcryuxcf,

saKrroqaercq B ToM, qro n nefi pa:pa6oraHbr cnoco6rr cr,tHresa rpex rlrrroB MnKpo-

qeonllTa MOR, nonln{eHHblx [yTeM

cooTHoIIIeHI,IeM MI4KpO- r4 Me3OnOp:

Aecr{Jrr4 JIr4poBaHr4rr,

BoKpyr Mr.rrleJrJr,



MC3OCTPYKTYPZPOBAHHbII1 qCOJIIIT, MT4 KPO-ME3ONOPI4CTbIft HAHOKOMIIO3ZT,

Me3onopr4crbr[ uarepna.,r c qeoJrr4THlrMr.r $paruenravrz.

rlpe4noxeua Mero,4r.rra peKpr4cranJrrr3arl[lr, rro3BoJrrroqarr crrHTe3r4poBarb MrrKDo-

Me30rropr4cr6rfi vop,4enzr, AeMoH0Tpr,rpyrorqufi 60nee BbrcoKyro ycrofivunocrs K

Ae3aKTI4BaII[I4 B [poqecce orI4rc,MepI43aqLII4 6yrenon. llpegnoxeu celerrlrnnrrfi
Karairr43arop cI,IHTe3a Lrso6yra.nena r43 alleroHa Ha ocHoBe rny6oro

peKpr,rcrannr.{3oBaHHoro Mop,{eHrrra, uosnonarorqufi Aocr[qb KoHBepclr[ arleroHa 4]yo u
ceJreKTr4BHocrra no uso6yrux.€:ily 67t/o tvion.

5. CoorsercrBr{e coAep}KaHrrfl Aucceprarlur{ yKa3aHHofi cnequa,rrnocru

Marepuan Ar4cceprarlrlu, B Korr]pofi npeAJroxeu MexaHri3M $opvuponauzr M]lKpo-

Me3orropr{crbrx Marepr{aJroB B xoAe p eKpr4 craJr vsarryr.' qeonura MOR, paspa6oraHbr rpr,r

TZna Mr4Kpo-Me3onopr4crbrx Marepr,IaJroB, ycraHoBJleHbr 3aKoHoMepHocru Qopvupoeailu
Ha HIIX aKTItBHbIX qeHTpoB, npeAJroxeHbl HoBEIe KaTanl4Tr4qecKrl e cr{cTeMbr AJr{

onlIroMepl43allurz 6yreHon I{ cI4HTe3a ra:o6yru:reua rr3 arleroHa, coorBercrByer nacnopry

cneq[aJrbHoctr 02.00.04 - <@usu.recrar xrdMur) (nynrru 3,7 u l0).

6. Oqeurca coAeprxaurrq Aucceprarlu[

,{uccepraqzouna.a pa6ora Kacrqnona I4.A. u3.rroixeHa sa 134 cmaFrr4uax i4

cocrollT I,I3 BBeAeHI,Ifi, ceMa maB, 3aKJrIoqeHI4g 14 crlucKa qr,trzpyevofi lureparypu rzs 182

nar'rlnlenOSaHI,{[.

Bo BBeAeHrrrr oxapaKTepr,r3oBaxbr u3BecrHbre MeroAbr flonyrrenlrf, MrrKpo-

Me3orroprrcTbrx MaTepr4,LrroB, yKa3aHo Ha HeAocTaToqHyro rz3yr{eHHocTb rrpoqecca

peKpr,rcrannr,r3arlarz rleorr.rros u otiocHoBaHa aKTyaJrLuocG pa6orrr. B :arepureuun

BBeAeHIlt verro c$opIr,rynupoBaHbl ocHoBH6re rleJrr{ I4 3al.a-c''v vccJleAoBaHur, rroKa3aHa

HayrlHa.s HoBI43Ha pa6orbl, [paKTl{qe0Kar 3Haqr,rMocrb pa6orbr rr anpo6arlr4r pe3yJrbraroB

Il CCJIE.trOBAHI4'.

O6sop :rureparypbr cocrovr u;2 2-x rnas. B 1-ofi rnaBe paccMorpeHbr r43BecrHbre

cnoco6rr rron1^{eHl4fi Marepu€uloB c rorvr6unupoBauHoft Mr]Kpo-Me3o[oprzcrofi

crpyxrypofr Ha ocHoBe I{eoJIIzToB, so 2-oia nraBe - npr4MeHeHr4e peKpr,rcTanna3oBaHHbrx



MaTepI4aJIOB Ha OCHOBe IIeOJIIITOB B HeKOTOpLTX feTeporeHHo-KaT€uLITr{rIeCKI,rX

rrpr,rBeAeurr AaHHbre 3a rrocJreAHr4e I 5 ne'r,rrpeBparrleurif,x. B nr.r'reparypnolt o6:ope

orllzcblBalorll1e Bce I{3BecrHrre cnoco6u co3AaHI{r Marepl,ranoB c xorr,r6unraposaHHoft

Mr4KpO-Me3O[OpUCrOfi Crpyrcrypofi. orlrevaercx, qro peKpucr€ur ]tusar\vfl qeoJrr4ToB -
o.qI{H I43 rIepcleKTI,IBHEIX Anq pearr.r3ar{rrr{ B rrpoMbrrrrJreHHona uacurra6e nyrefi cunresa

Mr4KpO-Me3OUOplrCTbrx Marepr.raJroB. orcyrctnrze 4eralruofi zuQoprraaqlru o MexaHrz3Me

peKpI4criuIJII43aIII{Ir cAepxl,IBaer pa3Brzrlre pa6or B 3roM Ha[paBJreHrrr]. Ilosronry

BO3HI4KACT HEOOXOAI,IMOCTb B YCTAHOBJICHI,III MEXAHIBMA OCHOBHEIX ATAT]/,qT

peKpv cTannI'I3aIII{I{ qeoJII'IToB B MI4Kpo-Me3o[oppIcTbIe MaTepI,I€IJIbI, olpeAeJleHfiI4

rrapaMerpoB ct4HTe3a Mr4KpO-Me3OUOpI4CTbrX Kararrr{3aropoB pal3Horo rllra, a raKxe B

r,rccJIeAoBaHI4r{ QopMupoBaHLIr rrx KI,IoJToTHbIX I{ KaTanr{TrlqecKr.rx rIeHTpoB.

B 3-eit ruraBe - gKcrlepr{MeHTaJlbHoft - or[caHhr o6texru lr MeroAbr

IlccJIeAoBaHI{f , [pLIBeAeHbI MeroAlIKIt xI4MI]qeCKOrO U $ZSUXO-XI,IMI4areCKO|O

rrccJreAoBaHr,lr o6pa3rloB MopAeHr4Ta.

B 4-6-oit DraBax o6cyx4aro:rcr pe3yJrr,Tarbr, rroJryqenHbre [pr4 r{ccJreAoBaHr4r4

peKprrcTannr,r3aqr4r,r MopAeHr,rTa B Mr,rKpo-Me3onoprrcTbre MaTepr{anbr: MexaHr43M

peKpl4cTannl'I3arltrtt, Bltuqllue ocHoBHLIx [apaMeTpoB peKpI{cr€IJrnI{3 aqxn Ha cTpyKTypy I4

KIICJIOTHbIe CSOftC:rna Mr,rKpo-Me3orropucrbrx Marepr4ajroB. co4epxauue rJraB orpaxaer

xoA rrpoAeirannofi pa6oru, r.rMeer Hayirubre o6o6rqenr.rx r{ BbrBoALr K KaxAoMy pa3AeJry.

Pesym:ra:ru [peAcraBneHbr n y4o6uofi Arul Bocfipurrr.rx $oprr.re. fpar,loruoe o6cyxgenze

nonfIeHHbIX pe3yJlbraroB cBuAereJrbcrByer o nrrcor<oft uayunofi opy4ul\ut4 AnccepraHTa.

B 7-oft rlrase [pI4BeAeHEI pe3yJrbrarbr Lt3yireHr,u Karalrr4Tr4qecKux csoficrs

CIIHTE3I{POBAHHbIX MI{KPO-ME3OIOPI4CTEIX MATCPIiAJIOB HA OCHOBE IICOJIIITA MOR S

oJrr.rroMepLr3arlV II

rleorrrrra H-MOR

peaKrlntx oJrr4roMepr.I3arlrzrz 6y:reHoa I,I KoHBepcI{u ar{eroHa e uso6yren. llpu u:ylenur.r

6yreua aBTopoM o6napyxena 6r,tcrpax Ae3aKTrBar{fir Lrcxo.qHoro

v pqa Ml,IKpo-Me3o[oprzcrbrx o6pa3r{oB B pe3ynlTare 6noraponxu

nopucrof cl4creMbl Kar€IJII43aropoB [poAyKTaMr peaKrlnv. Haft4eno, qro cHr4x(eHr4ro

Ae3aKTr4BaIrr4r,{ Kar€rJrr.r3aropon cnoco6creyer Hapa Ir{BaHlIe Me3ofiopltcroro cJlor Ha

BHeIxHefi noBepxHocrl{ KpI4cTaJInoB. B perynbrare r{ccJreAoBalrr4r npenpaqeuraft arleroHa

B ll3o6yreH ycraHoBJIeHo, qto nau6oree aKTrrBHbr I{ ceJreKTI{BHbr B gToil peaKur{r1



KaTaJII'I3aTOpEI Ha OCHOBe M€3OIIOpI.ICTbIX MaTepI4aJIOB C IIeO.III4THrIMI,I OpafMeHTaMrr,

o6raAaroque BbrcoKofi Jlblor4coBcKofi KI,IcJlorHocr6lo.

B 4rzccepraquoHHofi pa6ore Kacrqnosa II.A. perueHu cneAyroque 3aAaqu:

1. C noMoIIIEro KoMlJrer(ca Susraxo-xuvuqecKrzx

rrccneAoBaH npoqecc peKprr craJrJrn3arllra ueonr4Ta MOR

Marepu€urbr, qro rro3BoJrr4ro aBTopy npeAJroxr4Tb MexaHr43M o6pasonanua MrrKpo_

Me3o[opl4cTblx IIeonI{ToB, BKJIIoqaIoiqVi] cTal.]1lu Aecllnl{nr4poBaHrrt MopAeHr4Ta rr

nocneAyroqero oopMr,rpoBaHr{r B HeM ue:onopucrofi $asu.
2. B xo4e rzccJreAoBaHr4r BIrrrfl:eLr; ycJroBrzfi peKpr,rcra-JrJrr{3 ar\Llv Ha rropr4cryro

CTPYKTYPY KOHEqHbIX NPOAYKTOB YC'TAHOBIEHO, TITO OCHOBHbIM OAKTOPOM, OT KOTOPOIO

3ABprCr4"t CTeneHb AecrpyKIILII4 t<pucraruuuecxoi qeonlrrHofi perrrerrll, fBJlrerct

KOHrIeHrparIr4r [leriovrz, a $opnauponaHr4e Me3orropr4cro[ Qa^:u :anucur or pH

peaKrlnouuor4 cpeAbr B xoAe rr4Aporepualruoii o6pa6orru.

3. lloxagano, rrro c yBeruqeHr.reM uy6znrr peKprrcraJrJrr.r3arllrr.r MopAeHrrra

CYMMAPH€UI KOHIIEFITPAI{Ufr LI QLLTA KI,ICJIOTHEIX IIEHTPOB YMEHbIIIAIOTC'; B COCTABC

KIlcJIorHbIX IIeHTpoB 4olx 6peHcreAoBcKI{x noHr{xaercg, a JIbIor4coBcKIrx - Bo3pacraer.

4. B pe3yJrbrare r,rccJreAonaur,rf aKTr4BHocrn r4 cereKTr4BHocrr4 o6pa:qoe

peKpLIcraJInI,I3oBaHHoro MopAeHI,ITa B oJll,rroMepv3ar\trv 6yrenoe rroKa3aHo, r{To Anlt

yBenuqeHl'It cra6alsllocrra neitctnusr Karzurr43aropa Heo6xo4l'tuo Haparql,IBaHr4e roHKofo

Me3onoprrcToro cJror Ha [oBepxHocTrr rleolr4THoro KpIIcTaJIna.

5. YcranoereHo, rrro cr{HTesr4poBauubre flyreM rny6oKofi peKpr{crannu3arlr4r4

MOPAEHI,ITA MC3OIOP}ICTbIC MATEPIV AJIbI NPOSBJI'IOT BLICOKYIO AKTI,{BHOCTI,

cereKTlrBHocrb B ct4HTe3e ugo6vrlueua I{3 alrerotta.

Tarltu o6pasorra, c$oprr.tynrapoBaHHa{ B Arrcceprarlr4 r.r qeJrb Aocrr4rHyra.

B qerorr,l, co,qepxaHrre Arrcceprarlrrr4 rroJruocrr,ro coorBercrByer rlenr4 pa6oru.

.{uccepraquonuaz pa6ora npeAcraBJreua KaK 3aBeprleHHoe HayrrHoe IIccJreAoBaHLIe,

aKKyparHo o$opMreHa B coorBercrBtaa c rpe6onaHzqr,M BAK P(D.

7. Ilogreepxq4euue ony6"rruKoBaHuq ocHoBHbrx pe3yJrbraroB 4uccepraquorruoft

MeTOAOB BCeCTOpOHHe

B MIiKpO-Me3OIIOpr{CTbIe

pa0oTbr B HayqHbrx H3AaHr{flx



rlo laarepua,raM Ar4cceprarllrz ony6nuxoeauo 13 neqarHr,x pa6or, n rou qr.rcne 3

crarbr{ B perleH3r.rpyeMrrx sapy6exurx u poccufcKr4x xypHaJrax, Te3r,rcbr 10 4orna.4on,

IIpeACTaBJIeHHbTX

BEIlOnHeHa npr4

Ha MexAyrrapoArrbrx u

$unaucoaoil uonqepxKe

OTEqECTBCHHEIX

rpaura PH(D

r<on$epeuqr.rxx. Pa6ora

(npoexr Nel4-23-00094),

fepnaancroft CnyN6rr Axageir,rauecrux O6laenoe (c:rrzneu4ux rauenu .IleoHap4a 3ftnepa)

I,r KoMrraHrrr{ Haldor Topsoe A/S.

8. CoorsercrB[e coAepr*aurrs aBToperfepara ocnos'ofi r{Aee r.r BbrBoAaM

AHCCepTaqr{u

AaropeQepar BbrAepxaH rro $oprr,re ra o6relry, aKKyparuo oQopir.rnen B

coorBercrBlru c rpe6onanrarruu BAK P(D vI orpaxaer Bce ocHoBHbre floroxeHr4s

Ancceprartruouuoft pa6orur

9. 3anreqanHq rro ArrccepraquouHoft pa6ore u aeropeQepary Ancceprarlqn

flo nqateluro BbIrIoJIHeHHofi n xopouro sanracannoft pa6ore [pr.rurlrarrrralrbubrx

sal4eqaHr4fi ner. B roxe epeux, pa6ora He Jrr{rrreHa orAeJrbHsrx HeAocrarKoB:

1 . B rnasax 4 u 5, uocBf,uleHHbrx u3yqeH[ro MexaHr,r3Ma peKplrcraJlnrr3arlr4lr

MOpAeHI'ITa B MI4KpO-Me3O[oprICTbIe MaTepI4aJIbI LI ycTaHoBJIeHI,IIo ocHoBHbIX Qaxropon,

BJrr4rrorqr.rx Ha Qopnrzponanrae Marepr4;uroB c MrlKpo-Me3olopucro[ crpyxrypoft,

HeoAHOKpaTHO rrprrBoAlrTcr Bbrpax{eHlle (KoHrIeHTpaIIr4s DIerOqr4>. Kar r,rseec'rHo,

KoHIIeHTpaIII4t Bblpaxaerct o6rrqHo B BLIAe oTHoIIIeHI,If KoJrr{qecrBa pacrsop€HHoro

BelrlecrBa r4Jrrr ero Maccbr K o6terrty pacrBopa, r.e. uonlftr, rfu. 3naqeHr.rq KoHIIeHTpaq[I4

Bo.qHbrx pacrnopon NaOH He flpuBoArrcr Hu B arrope$epare, Hr B Arzcceprarlur,t,

BMeCTO sTOfO aBTOpOM r.ronorb3yeTcq orHorleHrie oH- / MOR, rupaxaeMoe B MMoJrb

IrleJroqu Ha r IIeoJII4Ta. llocrolrry I4MeHHo KoHIIeHTparIr4rr ulenoqr4 trBJrteTcfl ocHoBHbIM

rrapaMeTpoM, BJrr{rrcqrrM Ha p$ynbrarbr [poqecca AecTpyKrlr4r4 rleoJrr,rToB, KoppeKrHee

6uro 6u yKa3arb, HanplrMep, B gKcrrepr4Menralruofi uacru, pacrBopbr c xarofi

KourleuTpaqfiefi zcnolrsogaun.



Hetoqxrtvu {BJItIorct tr BblpaxeHr4-s <cla6ue ocHoBaHr4t)), ((clzJlbHbre ocHoBaHI,It)).

Tar rar B pa6ore r4crroJrb3oBaJlr4 TOJIrKO pacrBopbr NaoH, To BO3HVKaer Borrpoc, o qeM

r'lAeT perrb - o fipr{poAe ocHoBaHr,rr ulr4 o efo ronuenrpaurEra?

2. B paSote orcyrcrByror r<arne-rr'6o $n:uro-xul'.reecK e xapaKTepr{crr4K'

(creneur Kpr4cranrr.rirHocrfi, a4cop6quounrte cnoftcrea, r<ucrorxocrr) lrcxoAHoro

rleoJrura MoR, r<pove orHourenlrq Si/Al. 3:ro necr<olrKo 3arpyAHrer Bocrrprrrrr4e

np[BoAr4MBrx pe3ynLTaroB r4ccre,40BaHr4{, IOCKOJTbKy ]f^airru neo6xoAuvyro

rrHQopMarluro Ha rpaQrrKax 14 prrcyHriax He BcefAa yAaerc{.

3. B sKcfieprrMeHTalrnofi qacrr,r Arrcceprarlrru yKa3brBaercr, rrro

oJrr4roMepr,r3arlr.rro 6yraH-6yrunenosofi (fpaxquu nog 4eftcrar.reM Mr4Kpo-Me3orropycrbrx

rleoJruroB MOR npono4r,rJrr4 B TOKe MeraHa. He cosce\4 [oHrrHa poJrb MeraHa z c narofi

ueJrblo ero npuMen.sru ?

A B m6n. 7.1 (c.103 guccepraqura) yKa3aHo, qro rpu onlrroMepr43aquu 6yreua

ceJreKTuBHocrs o6pa.:oaanrzr ArrMepoB 6yreHon cocraBJrrer 15,9 % npr4 KoHBepCuI,I

r4cxoAHoro MoHoMepa 97,9yo. Her o6tgcnenr4a, -clro npeAcraBJurror co6ofi .qpyfile 84,1 %

oopa3oBaBrrruxcr npoAyKToB.

5. Ogultrra nr

MOpAeHr{TaX tBIfleTCS

flpucyrcrBrre yxcycuofi

rn ero pa:pyueurae?

IIpOAyKTOB [peBparrleHrrr ar{eroHa Ha Mr4Kpo-Me3orroprrcrbrx

yKcycuau{ Kl4cJrora. Ertlo 6u HerlJroxo orMerr4Tb, KaK BJrI4ter

KI,IcJrorbI B peaKIII.IoHHofi rraacce Ha KaraJlrl3arop, He [por.rcxoAr,IT

o. Bcrpevarorc.a HeyAarrubre Bbrpaxeurr{. Hanpuuep, Ha crp. 9 anrope$epara

aBTop yrBepx.qaer: <<Analug o6pas.qon, flon]n{eHHbrx B xoAe rqe:rovnoil o6pa6orxr.r,

rIoK€BaJI, qro Ha grofi cra4vu lre fiporlcxoArrr cyIqecrBeHHEIx ttglraeHeuzfr

crpyKType u vopQolorur.r Kptlcr€rnroB MopAeHr4Ta)). OAnaro B gToM xe pa3Aene, Hrrxe,

Harrl4cauo: << .{annrre lI3M (pucynor 16) u Hrr3KoreMfleparypnoft a4cop6quu a:ora

loKa3brBaror, qro Aecr4Jrr{irrrpoBaHrre o6pa3rla coflpoBoxAaerc{ paccnoeHr,reM

arJroMeparoB KprzcrannoB Ha MeJrnr.re Kpr{crannr4Tbr r.r o6pasonanneM HeoAHopoAHbrx

Me3onop c pa3MepoM 3 - 20 snr B 3Tr4x Kpr4craJrJrr{Tax)).



3ru gaveqarurr HrrcKoJrbKo He yMamrcT Aocror.rHcrB Ar.rcceprarlrr oHuofi pa6otr

Kacrsnoea I4sana AreKceeBlrqa, srnrorueHnofi Ha BbIcoKoM MeroAI,IqecKoM t-l Ha] {HoM

VDOBHE.

3arc.[ro.reHue

B qerorra, Ar4cceprarrr4r KacrfiHosa I4.A. <<3axorroMepHocrrr eopuupoeauua u

KararIlrI{qecrcoro gefic'rnufl Mlrnpo-Me3onopucrblx Marepl{aJroB Ha ocHoBe IIeoJtHTa

MOR>) npeAcraBnrer co6ofi 3ar(:ouireHHlro Eaf{Ho-KBanrrsuraqr.roHuyro pa6ory,

Bbr[oJrHeHHyro aBTopoM caMocrosre)rbHo Ha BbrcoKoM HayqHoM ypoBHe. B pa6ore

BnepBbre [peAnoxeH MexaHv3M o6ipasosaHr.rq Mr4 Kpo-Me3onopucrbrx MarepaaroB

ocHoBe rleoJrrrra MOR, nr<nrovanquf cra\uu Aecr,rJtr4Jrr,rpoBaHvrr MopaeHrrra

nocJreAyroqero Qoprurupoeanr4r B ueM rraesouopracrofi sa:rr; paspa6oraurr cnoco6lr

cI,IHTe3a TpeX TLInOB peKpIICTa!-IJII,[3OBaHHbIX MaTepI4anOB Ha OCHOBe qeOlU'ra MOR,

xapaKTepr43)rotqlxcr pa3HbrM BKnar(oM Mr4Kpo- rz Me3onop: Me3ocrpyKTypupoeauHrrfi

rleoJrr4T, Mr,{Kpo-Me3olopucrrtfr HaHo.KoMrIO3I4T, Me3Ottop14CrUft rr,rarepaa"l c qeonr.{THbIMH

Sparveurarraa; BrIepBEIe I,IccJIeAoBarrbr Karairr4Tr4qecKue ceoiicrsa Mr4 Kpo-Me3onoprrcrbrx

Marepl4anoB Ha ocHoBe peKpprcrani'rr43oBaHHoro MopAeHI4Ta B [paKTr4qecKLI BaXHLIX

peaKrlHrx oJrr.rroMepr{3arllItr 6yrranena I{ noryireHu.a rzso6yrulena r.r3 arleroHa.

llonyuenurre B Aracceprarluonnoft pa6ore pe3yJrLTarbr BHocrr galrerurrfi BKJTaA B

pa3BIlTAe HOBbIX [epC[eKTI{BHr,IX reTeporeHHo-KaTaJII,ITI,IqeCKI]X CIICTeM Ha OCHOB9

MItKpo-Me3OIIOpIICTbIX IIeoJILITOB.

floryvennrre aBTopoM pe3)/n6Tarbl AocroBepHbr, Br,IBoAbr u 3aKJrroqeHr.r{

o6ocHosaHrr.

Pa6ora 6a:npyercx na 6olturonr o6teve gKcnepr4MeHTaJrbubrx 4anuux. OHa

Harrr4caHa n 4ocryunoft u qcuofi Qoplre, ee coAepxaHr,re roruqHo BbrcrpoeHo r,r xoporuo

oQopMneHo. flo xaxgofi maBe 14 pa6o're B rIeJroM cAeJraubr qerKr,re BbrBoAbr.

Ocnosulre pe3ynbrarbr pa6c'rtr ony6lv ronanbr B BeAyrrltix perleH3rzpyeMbrx

HayqHbIX xypHanax, BxoArrrlr4x B flepeqeHb BAK, anpo6rapoBanbr Ha Mer{AyHapo,{Hrrx r4

HA

n

oTeqecTBeHHLIX KOH!pepeHrIr4rIX.
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