
3a gaguun perTFelrdasonoro ananisy (ra6"n. 3), NaInPOaF r4euru$ir<yetnca 3a.aHaJrorien

s iaompyKrypplrM NaAIPOaF n npocroponifi rpyni C2/c. flaparurmplr Kpl{eraai'ruoi rparKlr:

a : 0,6402; b : 0,8164; c : 0,6940 nrr; p : 116144o.

V poa*rlrlrax-trx)3nJr&Bax 3 MoJtbHHu cnieniguotueflllgh{ Na2O : P2Og sig 0177,tp 1,ffi cnocrepi-

ra€Tbcn Kpgcranolrrtsopeflnr $ropo$oc$a:ry cKJrazu/ Na3hr2(Poe)zFr. Pen:rreuorpa$i'lni Aaxi

cnorryrn HaBeAeHo s rB6n. 3. BctanoBJreHo, rqo NarIng(POa)2Fs isocrpyKrypnuft eignonignouy

rstop@oc$asy narpirc ra epdirc NanErr{POc)zFr {A}- CrpyKrypy ocrauHhoro ne .qocniAx(e-

no. Canre q€p€g r{e flarvr }}e BAaEocfl potspilryBft'rr+ rrapa.Nsrp}r xpucra-4iqnof ry}arK}I noJlBifi$oro

Smpo.boc$ary uatPito ra inAiro.

Pmnaaer4: B sKHx ruo.nbge cnieuiArrourenns NazO : P2Og 6i.nmle 1r0, nponBJltlarb renAenqirc

go crifixoro cKlroyrBop€lrus-
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A. IrI. XapnaMoB? IL B, KapnaJloBar JI. A' KapaveBqeBat
M. E. IonOnxOBa, C. FI. Kanepngat B. B. @OuerrxO

F{rasroTeMllepaTypnoe (rurerree L100 "C) ucnapenue
KpeMHvtfl, ur yffrepoAa

(Ilpederna7newa 4tJrev.al$l-froryecnam0exmo.** HAH Yn:p,tmu H. T- Kupm'e,nen)

The interacfiio,;'5 o! * porm's sili.csn plote mal a catimeous xdu'r$ifur with powd'erg can'hon

and si.li,con, respeti;o"iy, ane ex$tnirr,ia. fi b first sltmrn. It**t the ioint euopararion ol silicon

artd ewfun is uttttgh ;rd,ense at tenpm:r.,lttnes tlose to 10N) " C wfing ta th'e prcllelly n*nning

eroth,ermic yeacl;3i ,t the fmnati,on of si.lican cw*ide frcrn erapomtetl alottt's o/ Si ond C'

A growth oJ tlvead-tike sihiann carbid.e inctuiliryl that in the porcs (a rliameter oJ up to 50 pm)

,y a ntn piate ma1e af monocrystalline silicorr, rtihieh is placed into a carhon powder is occurcd

tfuvugh the irrteraction oJ eaaporating rcagents at a locoL high-temperature certter'

llsBecTllo, qro nqA .nlo6rrlt r8epAblM BeulefrBoM Aa;Ke npH KOIi{nArHOt"t TeMnepa'r]{pe }Ih'reercs

rr€Ko{rropoe AaBneHHe rrapa, r 6o.rwru}rgFge c",tyrraeB 
'resoy'IAalouleecrn 

E3MeFIilan" oA}IaHo rlpn

paccr{orper{}rg B3a}rbroAeficrers Mex(.ny rBepAbrrun ir€JIeL}f}Ir Koropoe o6bl.Il{o llporlcxoAlrT rIpH

Ter.rnepa,Typax Ha*rHoro 6o-ree BbrcoKux, ucnapeHne BeurecrB He roJlbKo Bb'coKonJla*Klrx (t'p**-

u'fi, fup u yrnepoA), ao Ir cyqecrnelrno 6onee rerrorJlaBKltx (rtlarunfi; afilollHunli) noo6ure ne

E
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rrpggr{Ma,ercs Bo Brrr{MaHEe. flpunam crr}rrarb, rrro $oprrarpoBarrne Kar( TytoIrJraBKID( xap6ugoe

6opa r( KIleMEHg, TaK H rrepsrer{Tr{qecKH paSJrarBJ0qnxcff trpE cpa,BHrrlrellblro HEstr(ux TeMtre-

parypax 6opugoe Marnlrs r{ aJrloMtrrrr r nponcxoAur B cosrBeIurBI{I{ c mepg@asHblM, AI4+

$yenonuhrM Mexa,HlrBMoM [1J, roropbrfi qpegycuarpxaaeT, npex(Ae Bcero' gF+6y3uto a,T\DMoE

Marpr{rrgbDg Kpr{crs.nnon rrep€g crofi [I]qAIrKTa peaKr1,rlrr, .ofpasyrorqerocff Ira lroBepxHocrtr ara-

crrrrl KaK rrpaBgJro, oArroro rr3 peareuron. B qasrnocrrl, rap6ugpr 6opa r{ KpeMaIilf, Tar(x(e' KaJ{

u 6o.mumHcrBo 6ecxnclropoAlrhrx luera-nnouogo6gbrx $as rnegpenrrs, &op*"pyrorr€s nocpeA-

crBoM ,ryS6ysldr{ ar'oMon B n penrerxy rpa$ra:ra rr aroMos C s xy6u.recxyro peurerKy KpeM-

n1a11 [2r Bl, .ryo n o6oroc cnyqasx nporr{Boperrrfrr pmBecrrroMy npaB}rJry Xsrra, nocKoJrbrry coor-

Horrre66e pqAsycoB (r) amxron rsauuogeficrByroqnx eJreuel{roB npeBbrmam 0,59 (rvlrc : Lr37

H rg/rgi :0,60). B coorBersrBgrr c npeAnoJrarileMbrM gF@yBr{oHrrbIM MexaHE3MoM o6paso-

BaHr{Jr xap6n4or 6opa fi KpeMrru.a rl c ylrsroh{ ?org, qro Maxcuu&Jrbrras pa,crBopllM@Tb 6opa

e rpa$nre cocraBJrser r\,regee 1022 arfc*3 ttpto reMneparype 2350 "C [3J, a yruIepoAa B KPeMITHH

Bcero Jrrrrrrb 1017 ar/c*rg np*t reulreparype rrJranJrenllfl KpeMurrs [2J, ux cun:res o6nrqno npoBoAsr

rlpa regneparypax Bbrrrre 1500 oC, B qaL"Tnoc'rr{ xap6u4a 6opa- npr 1900 "C [31. Br*legre c reM

turuororrxcJrennble nonbrrlcr{ (naprrapoBaaue pa3Jrr{qnhrx rexuoJlorrr'recxlffi npselrou) rroJrrrlryrb

6opco4epxcarrJge Sasr aJrroMr{Hur{ B paMxax AaHHoro Mexafirr3Ma ol(a3ailact fieeyeneurubrMH [4J,

qro yKasbrBa,er na xnoft MexaHr{BM rl:( SoporspoBanr.nr. Aeficsaurerbno, ToJrbKo B peaKq}roH-

Hbrx ycJroBris{x, o6ecueqrrBmr{x Jrqacrne B peaKqrr}r aroMoB rftcrrapfrIorqerocfl aIIrc}MHHI{tt} rrirMr{

BnepBbre [5, 6J 6trnn cnnTesrrpoBar{br ril3 rrpocrbrx nopomxodpa3nbD( BeqecrB (a.rrrouuuux, 6o-

pa u yryrepoAa) nce 6opcoaepxcaulue 6asul ilrrroMruua (6opflgbl n 6opoxap6qg)' flocxonrxy

4ogexa6oprl anrroMr{rras 5lrn noJryrren rirg arlroM}Iurrs u 6opa B Blil.qe KaK BbrcoKoAr{cnelrcH(F

ro nopomKa, TaK H rlar{oHETeBHAT{brx Kpr{cTaJUIOB, MOXilIO CIIIITA,Tb, IITO B HX pOCTe? napsAy

c aroMarvru Al, fipnnuruaror yrracrr{e aroMbr B, H cJreAoBareJrbrro, 6op raxxrc rrcrrapsercg lrpla

TeMneparypax cI,IHTe3a AlBra.
Ha npu*repe Hlr3KoreMneparJryHoro crrnTeaa rap6lrgon 6opa a rcpeMnu.fl Ir3 noporuxooSpa3-

Hbn( 6opa, KpeMr{ns u yfirepoAa {7, BJ HaMrir 6mn npe,qJlox(en Hosrrfi Mexarrl{BM peg,KrryIfi uex<4y

TBepIbrMn reJraMlr, conracHo Koropoaly npoAyxr $oprarpyeTcs He rlo Au+OyeIronr{ouy Mexa-

Hr{3My, a rro raso$asHoMy yqacraeM arouoB r{crrapsrcu1m(cs peareffron. Bnepnrre 6rrao

rroKasano [7-9], qro upoAyKT BbrcoKogK3orepMuyecKrrx peaKrlnfi rvrex.qr trepgo$asnbrMr{ pea-

reuraMa Molr{gr 6urs c$oplrrpoBalr B BrrAe rrHTeBI4trHbIx KpI{craJIJroB, pocr Koropbrx ocyu{ecrB-

Jrsercff s o6cernre Me)r(rracrr{rrHoro rpocrpalrcrBa {xxu fiopa.x cilpeccoBarrnrur uopomxoo6pasmu<
pearenTon). Pocr HaHoHrrreBHAHoro (<.anr,rsorpornoro no rvrop$onorlnvl> [1J) npogyKra npouc-

xoAr{T B ycJroBr{xx, nanrdoJree .qaJrersx or pa.BnoBecnbrx (a uacuocrl{, T€Mrrepar)pa AEccoqI{-
aqlrrl SiC dausKa K 2600 "C), rorga pasorpeB pearenTon na,6nro4a,ercr BrrarrareJrbrrbrM rloJrbKo

B MrrKpooKpec"Tr{oerrn( JroKaJrbnom peaKrlr{onHoro HaHorIeHTpa 3a cqer gr{go{r€pMutrecxoft caMo-

ycKopsrurqefica napo$asnofi peaxqnu. I'1s6ex@ru nepo(oA srr3orepMrrqecxofi peaKr${u B pexffiM

Te[JroBoro Boc[Jraa4eHe]rug, BbrSbrBaalqero cIIeKa,nHe IIpoAyKTa, yAagrc,I TaK)Ke 3a crleT ucnoJlb-

BoBarrurr Hefipeccora"nnofi cMaca nopornxoo6pa.Bffbrx I]eareHToB, KorAa tennoodMelr EI]oHcD(oAI{T

3a c.rgr crdogrofi xonaexr{Hu ra3a n o6:'eMe He roJIbKo Mex(qacrr{tllroro npoLtTpaac"rra, Ho

r{ Bcero peaKTopa. Bnngy roro, qro rranonrrueBr{.qnbre r(pncrallJrbr rap644oB KpeuHr,fl ,r 6opa

o6pasyrcTcJr rrpu TeMrreparypru( Hr'DKe t L00 oC, tuoxrHo npeAFoJro)KETb, trro npoqecc pearqr-
osrloft cy6.unuraqun (uo a.'ra.norau c pea,Kr{Hounoft ,.rydibibyare* [1]) xper'anrils, 6opa u yrnePqAA

rBJlfi€rrcfl AofiaTlorrrro HHTeHcHBrrbrM, cyntrecTBeHrro npeBbrmarorql{M u:}BecTllbre 3HaqeHus Frpy-
roqru napoB KpeMHr{r{ (3,95 - 10-l npn 1675 oC), 6opa (8,18 . 10-5 upu 1423 "C} u yilrepoAa
(9125. 10-s rrpu 1423 "C) [10J. Hecousenuo, Hrrc]KoreMneparJ4)Rr'rfi pocr Hr{TeBHArIbrx Kprlcno.r-
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Puc. 1. Fl:odpaxrexur cxarrnpJruonlefi snexrponrrofi rrrrKpocronl{rr ltcxognbrx aKTuF}lpQBaHHor\o yrnepoAForo B{>

Jrorrra (o) o rura,srfirnc{ noprrcrom xperrnm (6)

JroB Kap6r{Aon 6opa u KpeMnrrfl ffBJr.flsrc.fl Aocraroqno y6eAarenbabrM cBIrAer€JIbc:rEoM raeo$ae-

Hoto Mexarru3Ma Hx Sop*ntpoBarrufl.
B r*acrogrqeru coo6u{errur{ rrpeAcranJreHbr opurr{HaJrbnbre gKcnepuMerrranbnbre peSyJrbrarbr

no rrcyeerruto Me:€;ar{BMa o6paeonamus Kap6lrAl Kpeurrr[fl H:] npofitilx BeqegrB, cBrrA€rrefibc"rny-

lgrN, e O 3AMCTCHOM HIISKOIEMNEPATYPHOM ITCNAPCHIIH Ktr}EMIIHf, Ii[ YrJICPOIA E YIIESrI4I{ >DI IIAPOB

n $opnrupoBaar{H HnTeer.rArroro rpogyKTa. Ocodenuocrb Aalruoro nccJleAoBan}rs cocror{T B ToM'

rrro, Haprr4/ c nopomxoodpasnbrMrr KIIeMHHeM E yrJrepoAoM, B KaqecrBe l{cD(o#b[x pea.r€EsoB

gannoft peaKqurr 6urn BrepBhre r{croJrb3oBarrbl nJra,crlllrKlt tropssror€ KpeMr{r{rl (flilK) H aI(-

rrrBritpoBaHnbre yrJrepoAlrbre BoJroxaa (AVB) c r'aeeo' I{ Ha}roropaMlr (c yaenrrofi nonepxnosrbro

6onee 1M0 Mz/r)..{4nnuare yurepoAHbre MrrKpoBoJroKlra no Sopr"te r{ ToJrrqurre flBJr:rrcrrcs Aocra-
IIOIIHO OAIIOPOA,IIbIMI{: ID(.qIIAMETP II3MEHflETCg, K.AK NPA,BIIJIO, B IIPEAEJIAX 5_9 MKM (P""' 1, O).

.{raa.r.,rerp KarrarroB, B ocxoBrroM oBaJrbuofi n rrpffMoyrtoJlrnofi $opu, s ronxof, (Ao 0,2 urnr) uoxo
Kplrcra.rJrrrqecKofi nnacrsnxe KpeMEHfl taKx(e Bapbupysrrcs on 10 ,qo 50 MKM {pt". 1, 6)' floprt
paauoro pasMepa B y$repoArroM BoJroKHe r{ rroJrble KaEanbI B rrJtaclrl,rrrKe I(peMHr4s xax 6rt EMMr'r-

Tlrpyror rroJrocru B cnpeccoBarrxoM o6pasrle nopomroo6pa3nbf,K pearenToB. Osnrrrr npoBq.qenbl

n afir,roc$epe BoAopoAa, Koropbrfi nugenasrrn r{3 rlr.qpHAa rlrralra. flapanJreJrbEo c npoBeAe-

HrreM cgrrrffla xap6nga KpeMHrilfl H3 rrlMorenrr3r{poBarrnofi nopomxoo6pasnofi cuecu KpeME}rff

H ygrepoAa {nsarux B sKBHaroMHoM coorrrofirenuu) ro MeroAHKe, orncanoft HttMH panee [ZJ,

6nr.rnr npoBeAeuhr onuTbr, B Koropux fIfIK a AVB paoMeq,&Jlrrcb paBAe'IIbrIo B rlopoluKax nffio
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yrnepoAa, g6o KpeMrrxs. Tar, TIIIK er AVB tracrnrrno troMelrlaJrrcb B o6reu ropollrKa (rpeu-

Hrr.s aJrH yrnepog,a)r a ocraJrbnafl ffi qacrb HaxoruJra.cb HaA rropolrrKoM B raSoBoft cpege na

Bbrconle Ao 0,5-10 urur. flpe4nonarEffCrr, qro npu ofipeAeJreElrblx TeMrreparyprrcBpeMerffibrx ps'

aKquoggbrx ycJroBr{r{x Mr{KpocrpyKtypa AVB x IIIIK Mo)i(er Ba;Msrrro }r3MeHtrrbct B errJrtlae'

ecJrrr cqpaae&rrr{Bo HArrre fipeAfioJrox(eHr{e orHocfiTeJrbHo peaJII€AqIIs lloBblrueHHoro peaKr$roE-

HO|O lrcuapeHl{fl KpeMr{rrfl. H yrurepoAa B pesyJrbrare cMelqeil{fl paBHoBecHoro AaBJIeHHfl napoB

KpeM'rrfi rr yrnepoAa npu o6pa3oBarrru SiC. Paeorpes pearexroa Ba cqer caMoycKopuron{etr-

cfl sg3orepMgrrecrofi pearqrru o6pa3oBanss SiC 6yger cnoco6cmoBarb eup 6onblueMy cMerqe-

Hlrro paBHoBec'fi or{AorepM}rqecxnx pearqgfr Ecrrape,,as yflrepoAa rfiI AyB E Kpe}I'r''ff I{3 fI[rK,
rrro, Bo3Mox(Ho, 6onee HarnsArro orpagnTtfl rra EBMeneHr{rI ID( MrrKpoctpyKTypH. ConocraBJreH}re

r{HKpocrpyKTJrprJ rro(oArrbn( IIIIK n AVB c o6pasqauu trocJre reqnnqfnabocru ocyulecrBJlt{JrH

nocpeAcrBoM on16qecrofi {MIIH 8), cxaxnpyrorqefi (npu6op JEOL, Su-perprobe ?33) I{ rpa$c-

,""-*"o"oft (npu6op JEOL, JEM-100CX) eJreKTlanHofi MHKpocKotrrIR. CuntegrapoBaHHbre o&

pa3rdbr arrecroBarrg llerrrreno$asoBblM ([pon yM-l c Cu6o-rl3nyrreHrreM ]1 HHKeJIeBuu $unl-

ryornr) aHatlr{3oM-

Vcra,Hosreno [2, 8], .rro il:] Herrpecconanofi cMec}l noporuxoo6paslrblx KpeMHIIfl I{ yffIepo-

.qa rp' TeMneparypax Merree 1100 "C $oprr,rnpJnorcfl B ocrroBnoM rrl{T€BnArrbre (annnofi 6o-

nee 10 MKM H Agar\{erpoM .qo 200 nrur) nanocrpyKrypu rap6uga KpeMrrr{fi (p""- 2, o}. Toarro

He3HaqgTeJrbgarr qacrb rrpoAyKTa o6pasonaxa B Br4qe ara,crurreK, pasMep r(oropbrx 3a.NlerHo MeHb-

rue r{acrr{rreK yrurepoAa (uau6oree Arrcuepcxoro IIIB rr€xoAubn( nopouxor). flprauexarenbrro} rfro

11o Mepe fioBbrrueHgfl uJroruocrril Mexcira,qrrqnoro KoI{raKTa B cMecl{ uopolrlKoo6pasublx pea-

reHToB, co3.q,aBa€Moro nocpeAcTBoM ee npeccoBa,Hrl-fi, coAepx(aHge npolyKra B BE'qe orpoMHblx

(6onee 1b0 nrra) agroMeparoB rls rranoqacrrq (pasr.aepoM r{enee 7 nr"r) Bospacraer (puc. 2, 6)'

flpu orog, gaM€THo H3Merrserc.fl ruop$oaorlrJr HHT€fi SiC, yBeJrurluBaercfl I{x AI{aMerp E' xar< 6rr,

nJrorgocrb Mex(-1acruqgoro KonTarcta. Cne.qoBa,TeJrbrro, rrtopfroflorl{qecKoe cocrofiHrre [poAyKTa

3aBrlrcr{T He roJrbKo or Mexanr{3Ma raeo6aenofi peaxrgrrl eFo $opunpoBaHl{s, Ho r{ yA,aJreHr{ocrH

LTaCTHII pear€HTOB OT JIOI(AIbHOrO EaHaqeHTpa' a TaI()Ket BepOflTIIOT II COOTHOIII€HI'Ifi yUpyroCTI{

na,poB pearrrpyarqlrx aroMoB, Si n C. Bnngy 6onamefi, no cpaBlrennro c ysrepoAoM' YnPYrocrn

napoB KpeMHrrs (op" TeMrepar5{pe 1600 oC pasurnqa rrpuMepuo na 6 ropsr,Kor) xoxarlbHhre Ha-

HoqegTpbr B3ar{Mogeficrelu aroMoB Si u C, Beposruo, pacnoJlaralorclr B oKpecrrlocrsx qacTLFreK

yrurepoAa. B raxou cJryqae? rroBepxHocrb yHrepoArroro MHKpOBOJTOKHa, TaK)Ke KaK H IIOJrbre KaHa-

Jrbr B nJracrggKe KpeMlrg.fl, flBJrgerct na,u6o.nee nolp(oAsxrnM urarpoo6r'exToM nng na'6JIroAeHr'Ig

Ba H3MerreglrfiMrr, Koropbre HenpeMenHo AoJDKT{br nponcxonnrb B rrpoqecce peaK4lu. tr1leo6pa-

x(eHrr.s cKaHgpyroqeft eJreKrponnofi MnKpocKonsefi [I[IK, rcp*roo6pa6oraxnofi e ropomKe yr-

JrepoAa (p"". 3, a), y6e4ureabHo AeMoncrpnpylor rroJryr{errue r{HTeBI{Arroro rporyKTar npex(Ae

Bcero, n o6leue Mr{KpopasrueprrbD( KaHa.rroB KpeMHEfl {n xanzurur IIfIK, repr,aoo6pa6qra^nnofi

B roporuKe KpeMnraa, o6pasoBaunfl HareBrrAlrbrx Kpr{gmJrJroB He na6nroA,aercn). Cy6uuxpoHrrbre

H HagopasMepgbre Hrrrr{ SiC $opMr{pyroTcrr Ha noBepxHoctu scefi repuoo6pa6alHsaentofi nna.

crrlHKH, B TOM qI{ciIIe ra s toft ee qacrr{, KoTopaff c nopomKoM y$repoAa rre KoHTaKT}rpoBaJIa

u pacnoJrara;racb rrarA uoporrrxoM. Oguaro raKr{e Hr{TI{ SiC saMeruo 6olee rorIKI{e (p"*. 3, 6).

Taxru o6pasou, na6nrc4aeurrfi Ra rcefi noBepxroffvrnllK HllrenlrArrblfi SiC Moxter 6urb o6pa-

3oBaH He 3a crrer,q$O+y3r{r{ yrurepoA,a B perrrerKy KpeMln'ra (nnn KpeMnI{s B pelrsrKy yrnepoga),

a roJrbgo B p6yJrbrare BgauuoAeftctBrrfl ucnapffrorrtrHxcff c nJIacrHHrilI KpeMHrrtfl lr HaHo.IacrlirqeK

yrnepoA& alroMos Si n C coornercrBeuno.
?Ieuenenrrs B MlrKpocrpyKType AyB, teprtaoo6paSoranuorCI B rropouKe KpeMrrlts' TaKx(re

HeopAgrrapnbr. gacrs ynrepoAHoro BoJroKrra, KorrraKTupyrorqas c noporuKoM KpeMHHfi' [oJr-
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puc. 2. I4so6paxceHnt rpaHch,t$ccHoHlroit sneKTporrHofi rr,rHKpocKorrHH o6pa3rloB Kap6I'IAa KpeMHI'rfl' cr'IHTe3Hpc'

BaHHbrx r€ HenpeccoBaHuofi (o) * BbrcoKonJrornoft (6) crrrecu ropoluKoo6paarlbtx Kpeil{}rl4t H yrnepoAa

Hocrbro [peBpalqaercfl B Kap6HA,oKpeMH]reBoe BoJroKHo 6e3 BHA,r{Moro H3MeHertI4s ero \'Iop+G-

Jrorgr{ (p*". 4, a). B upoxogarqeM cBere raKoe rrpo3pa.rnoe {ncxo4rroe AyB ffBJlflercs Henpo-

3pa,rgbr;) nonorHo flBJrflercfl [oJrrirKpucrarrJrr{qecKuh,r, Ho BblcoKoopr{enTl{poBar{HbrM. Ha nonepx'

Hocrg HeKoropbD( Kap6g.qoKpeMnrreBbrx BoJroKorr BH.qHbr Aocraroqno .4[r,rul{bre Hanonnrn SiC.

B oxpecrgocrg yrJrepoAgoro BoJroKrra, KoTopoe 6nr.no pacrroJrox(eno Hai4 rroBepxHocrblo nopoln-

Ka KpeMlrr{fl, B caMofi 6nuaocru or Hee, BbIpocJIH, xax 6u B BHA€ BerBeft' ,II,JIHHHbre nr'rtu SiC

(p"". 4, 6).3ra qacrr reprrloo6paboranHoro AyB raKx(e coAepxffiT rrpesBbFlarfHO OpHTHHAJIbHbIe

uo vrop$oJropgrir (6yconogo6urre) Hr{TH (p"". 4, 6), Koropble 6rrau o6napyxe}rbl Brlepnue [10]

B HrfreBr{Asofi .racrn rcap6u4a KpeMH}rs, cr4rrre3upoBaxHoro np}I TeMneparypa,>( Bbrrrre 1600 "C

B [poqecce yHrerepMtrqecKoro BocsffarroBJrerrr{ff oKcr{Aa KpeMHHt. Mllxpoeongonufi aHa.III43 IIo-

KasaJr, rrrCI grrr HHTr.r coAepx(ar xperurnufi, u uocKoJrbKy oHI{ sBJlJ{rorcg raK}Ke npoBoAffu{nr'IH' To

MoryT 6rrrr rrn6o H3 KpeMr{rrr{, .ru6o us rap6uga KpeMrrrx (no He lr3 SiOz}- Eoree yAaJIeHHoe

or noBepxHocrrr nopomKa KpeMHr{g yrurepoAHoe BoJroKHo cocrol'rr npaKTErrecKI4 noJlrrocrblo ri[3

Harrogrrreft, nragnuaa (uocpe,qcrBoM MnKpocKona) vacrb Koropbrx cKoHqeHTpHpoBaHa B oKpecr-

rrocrflx cepArleBr,{Hbr BoJroKna (puc. 4, e, 0). !,uauerp }Ir{KpoBoJroKEa SiC, no cpaBHeHl{ro c HcxoA-

HbrM AlfB, yBergr114Jrcfl B lrb-z pasalr Aocrura,sr rrpr{MepHo 20 MKM. Ilpr*re'rareJlbHo' arro lvlr.tK-

pocrpyKTypbr rrgTerroAo6nurx BoJroKoH rap6raga Kpe[,IHI,tfl, rpeAcraBJlennbre Ha pl{c. 4, 6, rrerKo
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Puc. 3. Murpocrpyxrypa rropHcroro KpeturHu.s, reprtroo6pa6oranHoro B nopornxe yrurepoAa (o) nr HaA ero noaepx-
xocruo (6)

oro6pafiraror rrMerorqeecr{ pasJrr{qrre B HcxoArroM ylJrepoAnoM BoJroKHe Mexqly ero cepAgeBlrnofi
u BHerIrHeft o6onoqKoft (cna. puc. 1, o). Bosrurol<Eo, -rro cepAqeBuHa y$repoAtsoro MlrKpoBo.troKua

$opruupyercs rrpr{ EecxoJrbKo 6onee nuarofi TeMreparyper sBJrserc.E Menee rrJror}rofi H coAep)Krrr
6oree aKnrBubrfi yrnepog, Koropbrfi e uccfleAyeMbrx peaxr$.rorrnbrx ycJronunx noABepx(eH 6o.nr-
rrreMy Hcrrapexnro, trro npr{BoAr4r x [oJryrrenuro xax 6rr noJrbrx Mr{KpoBoJroKorr xap6nga KpeMrrr{l
(p"". 4, 6). flp" 6nrnsrorur Kor{raKTe pearenron {AVB pasrvreqeno B noporrrKe KpeMH}rs) uapx
yrirepoAa B flopax yrJrepoArroro M]rKpoBoJIoKHa H B ero oKpecrnocrrr BgasMoAeftcrnyrct c Ao-
cTRraIoIqHMr{ ux trapa,r\4rr KpervrnHff c oopasonarrHeM HrrTeBHr4Horo trpoAyKTa, r{ noJrrrKpr{cTatl-

Jlr{qecKoe xap6ra4oKpeMnr4eBoe M}rKpoBoJroKHo (crur. puc. 4, a), e raKoM cJryqa€, cocronT He r{B

Harroqacrnrl, & Harronrrreft. He Bce Hcfiapflrorquecfl aroivrbr Si n orpecrnocrrir yrurepoAnoro BoJroK-

H&, pasMell{er{Horu Ha}q, rroBepxnocrbro flopomra KpeMHr,rJr, cBssbrBarorcfl c aroMaMra C (caurrrKoM

BeJIHKa paBHHqa, B yrrpyrocrr.r rapoB ynrepoAa r{ KpeMnnr). 9acrr rirs Hrrx rre Aocruraer BrroBb

rroBep)arocTrir noporrrKa KpeMrilrs Il oca)KAatrcjr, B LracTrlocTr{, Ha rroBepxHocTH MItKpoBoJroKHa

SiC s"nu AyB. Teunoru Aerro3rrquu oKa3brBaercJ{, Beposrrro, ,qocTarorrno rqJl.fl rr,rraBJlenr{s KpeM-
l;irrfl.s.r{aKomreurrfi ero B BHAe KarrJrr{ (p"a. 4,, e). Yxpynnen}re KarrJru Si npexpail{aeTcs B MoMeHT

nonAgarrus Ha ee troBepxuocrb aroMoe C ra o6pasoBaurlrfl e gzursneftrrreM Hrlru SiC, Ha JroKaIrbHoM

BbrcoKoreMreparJrllrroM qerrTpe pocra xoropofi Moxcer onJ{Tb rral(alJrrlBarbcJr cy6nuunpyroqnfi-
cs KpeMrruft. B ue6rrrxe rapoB KpeMnrirr gmr npoqecc Mo)Ker noBTopxrbcs c pocroM AJrlrIrHbD(

cMerrralrxbrx KpeMnuft-xap6ra4oxpeMHrreBbrx unreft (p"". 4, u).
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Prrc- 4. \'ft'rxpocrpyxrypa yfJlepoAlloro llo.tloKlra. Teplroo6pa6orannoro B noporuKe xp€hlurs (a) r.r Ha/l ero fiq..
Bepxnocrbro Ha Bbrcore.qo l0 rrnr {6-d}
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Taxuu o6pasorra, Hu3KorelvrneparypHaJr peaKrlr.{o}rnaff cy6lnnaqlrfl r(peuuufl, ur yrurepoAa rrB-

Jrsgrc.fl Aoc*raroqHo r.rrrrencrasuofi n o6ycaoBJlerra BbrBoAoilr ncnapsrorqnxcs aroruoB Si n C Hs

c$epu peaKrIHH nocpeAcTBoM r{x oKsorepr*rrrrrecxoro cBfl:rbrBagrrfr B xap6ug Kper\.rrrrr$. flonurua-
rcxlasc.s (sa cver renJrorbr HenpepbrBHo caMoycKoprrorqerlca sxsorepMrn.recxort peaKqur{ o6pa-

soBanlrl{ xap6nga) rernrneparypa B oKpecrnocTr'r JroKa-rrbuofo HanoqeuTpa pocra HHTeBruI,Horo

npoAyxTa rar;Ke cnoco6crnyr crueuleHr{ro paB}roBec}rs gHAoreprruqecKlrx peanquft acnapeHl'Ir
Kper\{Hnfl H yrulepoAa. Pearcr\un c yqacr}rel{ rnepgo$asHrJx 6opa, KpeNH}rJt I{ yffIepoAa ocy-
rqecrBJrrlorcfl He Ba cr{er ,qra$*yerru rvrarpuarHbrx Kpr.rcraJrJroB arordon B, Si H C, a B p$yJlbrare
Bgalrl{oAertcrnns ts }urKpo- u Ha}ronopax rrc[aprrruqrxcs peaFerrroB. Brrcoxon.rrorHbrft uex<.ra-
cru.rsuft KoHTaKT r{ex(A}' rnep4orcpasHbrrdrr peareuTah.rur y'ueubruafl pa3Mep trop, upelr:rrctByer

$oprrrupoBarruro HrrreBHAHoro npoAyKTe.
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