
96-16S 
P13-96-165 

A.H.<I>mumrroB, C.B.<I>mum, A.II.<I>ypcoB, B.A.YTKHH, 
K.EceHaK*, JI.Kyxni*, ~.}>yJKHq;Ka*, B.<l>aH:Hop* 

TEXHOJIO~ IIPOH3BO~CTBA OEPA3UOB 

A3POrEITH ~HOKC~A KPEMH~ 

~ qEPEHKOBCKHX cqETqHKOB 

*YmtBepcHTeT HM.KoMeHcKoro, EpaTHCJiaBa 



,'' 

- ·-

B A.M. M 

npOMSBO.UC'l'Ba 

- \, 

B nocJie,llHHe PO,llbl B pH,lle Be.llyinHX Jia6opaTOpHR MHpa noJiy'iHJIH 

.aosoJibHO wHpoKoe - pacnocTpaHeHHe noporosble a~pdreJibHble 

qepeHKOBCKHe cqeT'IHKH [1-17], Ii KOTOpbiX rs Ka'ieCTBe pa,aHaTopa 

HCnOJib3 yeTCH : a3poreJib, ,llHOKCH:zia KpeMHHSI.' · IlpHMeHeHHe a3poreJIH 

,llHOKCH,lla KpeMHHH B Ka'ieCTBe pa,aHaTopa no3BOJIHeT C03,llaBaTb 

3lfllfleKTHBHble qepeHKOBCKHe (!qeT'IHKH ,aJIH HHTepsaiia HMnyJibCOB 

'iaCTHU OT 0,5 .llO 2·f3B/c , '(K03qUpHUHeHT ripem)i.riieHHH n OT. 1·; l ,llO 

1, 01) ·:(pHc.1).- B JL!III ' omnf se.aeTcH pa3pa6oTKa noporosoro 

a3poreJibHOPO qepeHKOBCKOro·i C'ieT'IHKa'.' (pa3MepoM 100X 100X 10 CM), 

npe,aHa3Ha'ieHHOro .llJIH 3lfllfleKTHBHOrO- pa3.zieneHHH II H K-z.ie3oHoB B 

3KcnepHMeHTe'COSY no no,anoporoBo~y-polK.UeHHIO K-Me30HOB: .llJIH 3ToR 

UeJIH C03,llaH cneuHaJibHbiR yqaqToK no H3POTOBJieHHIO o6pa3UOB 

a3poreJIH ,llHOKCH,lla KpeMHHH H ' Be,ayTCH pa60Tbl no; pa3pa60TKe H 

COBepweHCTBOBaHHIO TeXHOJIOPHH era noJiyqeHHH: 

A3poreJib ,llHOKCH,lla KpeMH~~ HBJIHeT~H BbiCOKOnopHCT~M MaT~pHaJIOM 
(y.aenb'HaH nosepxHocTb · SOO-t'obo M2/rp.),:c. K·aiopJ:iR · Mol!CeT · 6b1Tb 

HCnOJib30BaH KaK a,ncop6eHT;HJIH HOCHTeJib ~aTaJIH3aTopa. OH COCTOHT 

H3 He6o.JibWHX Clflep (.:.4 HM) aMOplflHOPO .llHOKCH.zia KpeMHHH 

(KpeMHe3eMa), cg~~HHeHHUX-- MelK.llY co6oR s·· ueno'IKH, o6pa3yiOmHe 

T-pexMepHyJO ·~eTKy; nopbl KOTopoR ·3anonHeHbl so;.nyxoM~ · 
' • ' '> • '. • ' } ~ ~ • f ' 

,llJIH npoH3BO.llCTBa a3poreJieR C ''BbiCOKOR nopHCTOCTbiO (HH3KOR 

nnoTHOCTbiO) H xopoWHMH onTH'ieCKHMH C:soRc~saMH HCUOJib3yeTCH 

npouecc, npH KOTopoM -H3 He~o JierKO }r:naJIHIOTCH no6citmble" npo.ayKTbl 

peaJallUI [1,2,8,18,19]. 
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TIO~XO~HWHM peaKTHBOM ~RH nonyqeHHH asporeR~ HBRHeTCH 

TeTpaMeTOKCHCHRaH Si(OCH
3

) 4 (MeTHROBHH 3~Hp OpTOKpeMHHeBOH 

KHCROTH), KOTOpHH npH ~o6aBReHHH B Hero BO~H rH~pORH3yeTCH 1 
o6pa3yH KpeMHHeByD KHCROTY H MeTHROBHH CnHpT. KHCROTa 

HeMe~ReHHO nORHMepH3yeTCH B KORROH~HHe qacTHUH C BH~eneHHeM 

BO}lH. 

NH3 

Si (OCH
3

) 
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,+ 4CH
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0H, . .. (1) 

n Si(OH) 4 ... (Si0
2
)n + 2n H

2
o. (2) 

, .[(llii ycKopeHIDI o6eHX peaKUHH HCnORb3yeTCH KHCRHH HRH wenoqHQH 

KaTaRH3aTOp . (HanpHMep, HCl HRH NH3 ). 

B nORHKOH~eHCaTHOR peaKUHH MOReKyRH KpeMHHeBOH KHCR0TH 

pearHpyDT C CHRaHORbHHMH rpynnaMH Ha noBepXHOCTH KORROH~OB. TipH 

3TOM yqacTByeT B peaKUHH TORbKO;qaCTb rif.IlpOKCOrpynn .• KpeMHHeBOH 

KHCROTH,- OCTaRbHHe BHOBb noKpHBaDT noBepXHOCTb pacTywero 

KORROH~a. 9Ta noBepXHOCTb a~cop6HpyeT OTpHUaTeRbHHe HOHH H3 

paCTBOpa, '6naro~apH qeMy KORROH~H . OTTaRKHBaDTCH ~pyr OT ~py:a 

H npHXO~HT B KOHTaKT TORbKO Kor~a BHpaCTYT ~0 onpe~eReHHOro 

pa3Mepa. 3aTeM OHH COe~HHHDTCH B uenoqKH 3a cqeT o6pa30BaHHH 

CHROKCaHOBHX CBH3eR 

npouecc npHBO~HT K 

(Si-0-Si) B MeCTaX 

reneo6pa3ciBaHHD BO 

KOHTaKTOB. Banee . 3TOT 

BCeM o6ieMe paCTBOpa. 

TIOpH reRH 3anonHeHhl MeTHROBhiM cnHpTOM, qaCTb H3 KOTOp()rO 6h!Ra 

H3HaqaRbHO.~o6aBReHa B peaKUHOHHYD CMeCb, a qaCTb o6pa30B~RaCb 

B npouecce rH~pORH3a TeTpaMeTOKCHCHRaHa. B. 3TOM. ~RKOrene 

KOHTaKThl Mex~y. KORROH~aMH noqTH .Toqe_qHhle .• 

B ~anbHei'iweM anKorenb Bhl~epxHBaeTcH no~ ,cnoeM MeTHROBoro 

CHHpTa B TeqeHHe 10 ~HeR. B 3TOT nepHO.zt npOHCXO~HT yKpenneHHe 

CTpyKTyphl aRKOreng H qacTHqHoe y~aneHHe BO~hl, KOTOpaR nepeXO~HT 
' . ~ . ~· ... ., 

(H3 anKoreRH) B MeTHROBhiH CnHpT. TpaHC~OpMaUHR aRKOreRR B 

asporeRb ocymecTBRReTCR nyTeM y~aneHHR XH~KOCTH,H3.Hbp. MeTaHOR . . ',;. . - ' . ' ' 

H OCTaTOK BO~hl CB~3aHH CO CTpyKTypoR reng HHepTHO H MoryT 6h!Tb 

cpaBHHTeRbHO nerKO y~aReHH H3 Her() 6e3 pa3pyweHHR,.0~HaKO npHMOe 

HcnapeHHe 6y~eT cxHMaTb nopHcTyD cTpyKTYPY 3a cqeT 
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noBepXHOCTHOro HaTHXeHHH H KanHRRRpHHX CHR (n03TOMY npH 

xpaHeHHH anKorenH ero ·Heo6xo~HMO ~epxaTb :·non _cnoeM MeTHROBoro 

cnHpTa). t{To6H y.nanH;rb XHJtKOCTb .H3 __ iiop anKorenR, ero HarpeBaDT 

no~ ~aBneHHeM BHWe. KPHTHqecKoR ToqKH MeTaHona B aBTOKRaBe 

(240°C H 

nap H MOXeT 

5 ·. --~ 
79, s · 10 ITa).· np_H 3TOM MeTaHon npeBpamaeTcH B 

6HTb y~aneH<6e3 'noBpex,neHHH .neRHKaTHOR .CTpyKTypH. B 

~aRbHeRWeM. npH oxnax,neHHH ,no KOMHaTHOH TeMnepaTypH B03~YX npH 
' . 

aTMOC~epHOM ~aBReHHH 3anORHHeT nycTOTH •. OCTaTOqHHe MeTaHOR H 

BO~a y~aRHDTCH nocpe~CTBOM HarpeBa .ItO. 400°C B HOpMaRbHOH 

aTMOC~epe,B TeqeHHH HeCKORbK~X qacoB. 

BRH nonyqeHHH KaqecTBeHHHX o6pa3UOB. ~3poreRH· Heo6xo~HMo 

KaqecTBe HCriORb30BaTb CHpbe BHCOKOH CTeneHH oqHCTKH. B 

HCXO~HOrO CHpbH HCnORb30BaRHCb:. 1) TeTpaMeTOKCHCHRaH C HCXO~HOH 

qHCTOTOR 92%, KOTOpHR no~BepraR~H ~ByKpaTHOH neperOHKe (nocne 

nepBOR :neperOHKH BH~eRHRaCb ~paKUHH C TeMnepaTypoH KHneHHH 

120 -140~C); a H3 Hee (nyTeM ·noBTOpHoR neperoHKH) 6onee Y3KaH 

~paKUHH 120 -126°C); 2) MeTaHOR ~MapKH "X qn (B HeKOTOpHX 

3KCnepHMeHTaX npHMeHHRCH paHee HCnORb30BaHHHH MeTaHOR nocne 

~HCTHRRHUHH); 3) B0~~-6H~HCTHRHT ·_:_( C ~·o6aBReHHeM B KaqecTBe 

KaTaRH3aTopa ·. aMMHaKa), 06H•q~o Ha . 400 CM3 BO~H. ~o6aBRHROCb l,i·cM3 

25% pacTBOpa a~MHaKa ~apKHi "OCt{". ~ 

TIROTHOCTb p H K03~~~UHe~T npe.rro~~~~ n asporeRH CBH3aHH 

COOTHOWeHHeM n-1 = 0, ~1p~ :llROTHOCTb. a;3pO_reRH, B yKa3aHHHX BHWe 

npe~enax, nerKO H3MeHReTCR 3a . cqeT;c:iH3MeHeHHR . COOTHOWeHHR 

KORHqecTBa TeTpaMeTOKCHCHRaHa H MeTHROBOrO CnHpTa: TaK~ ~RR 

nonyqeHHR o6pa3UOB. c n = 1~ 0.2 (p = 0,095~/c~) H n = 1, OS (p = 

= 0,24 r/cM3) COOTHOWeHHe KOMn~HeHT no o6'beMy TeTpaMeTOKCHCHRaHa, 

MeTHROBOrO CnHpTa H BO~hl COOTBeTCTBeHHO COCTaBRReT 2: 6: 1 H 

3',1.4:"1:1,57.' 
: :: ._ ~ .. , ·,, ' : . ; ; ' . "" ~ : { '., 1 ;-, . ~~. ·, - '. ' ~;· "; ' 

BRR ~OpMHpOBaHHR reRR HCnORb30BaRHCb .. CTeKRRHHHe', 
~- ,. I .. , . . , , . . :r: \' . ~ . ~. " ... ·.· . , . ' . '. ' 

MeTaRRHqecKHe H MeTam:mq~CKHe, tpyTepoBaHHHe CTeKROM, tpopMH. OHH 

TwaTeRbHO OTMh!BaRHCb H noKph!BaRHCb BHYTPH TOHKHM CROeM Te~JIOH'a 
(H3 Spray Teflon) H~H · CHRHKOIIOBOH cMa3KOH ~RR HCKnDqeHHH 

npHRHnaHHR asporeng K CTeHKaM ~OpMH ( qTQ MOXeT npHBO~HTb K 

pacTP~cKHBaHHD o6pa3QOB). HaHnyqwHR pe3yRbTaT • n~.ny.qeH npH 
" i l 

npHMeHeHHH CTeKRRHHHX ~OpM. 

TaK KaK TeTpaMeTOKCHCHRaH H MeTHROBhiH CnHpT RBRRDTCR 
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PHC. 1. 3aBHCHMOCTb MelK.llY IIOKa3aTeJieM · IIpeJIOMJieHHSI H IIOp010BQj:i 

B~JIHqHHQj:i qepeHKOBCKciro H3JiyqeHHSI' 

'; 

PHC.2.ABTOKJiaB. 1-Kopnyc.; 2-KpHWKa; 3-IIpOKJia,llKa; 4-Tep~0~30nRUHR; 

5, 6 -Tpy6xa .llJIH TepMonapH; 7-Tpy6xa .nnSI coe.nHHeH_H~ BHyTpeHHero 

06'beMa. aBTOKJiaBa C HapylltHHMH KOMMYHHKaUHRMH; 8-HarpeBaTeJI~HaR 
neqb 
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PHC.3.CXeMa pa3MemeHHR KOHTpOnbHOR H perHCTpHpyDmeR annapaTypH aBTOKnasa: 

1-xopnyc asToxnasa; 2-xpHmxa aiJT'cixn·~~~ '; '-3 -ne'lb; 4- TepMOH3onRUHR 

aBTOKnaBa; nK-npe~oxpaHHTenbHHR xnanaH; .MT-100P. - 3nexTpH'IeCKHR 

~aT'IHK ~allneHHlli"' EnC~9-0- 6noK perHCTpa_UHH ~aBneHHR; M1 H M2 -

MaHOMeTpH; A,J5,B,f,,ll- _BeHTHnH; BT- BeHTHnliUHOHHall Tpy6a; B,H

TepMonapH H3Mepe~lllll Te:-'nepaTypH BHYTPH H cHapyli:H aBToxnaoa; E

c6opHHK·.MeTJ!nOBOro CIIHp'f.a / BH - .oapHaTOp Hanpllll:eHHll; _UB- UHCIJpOBOR 

BOnbTMeTp 

2 

3 

f. 
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PHC. 4. cxeMa JaiCpenneHHJI. - aoToxnaoa, 

1- xoilconbHall 6anxa; 2- xpHmxa aBToxnaoa; 3 - xopnyc aBToxnaoa; 

4- ··raaxa ·.llnll: nepexemeHHll· asToxnaoa ssepx-BHH3; .. s- .. onopHall 

i'enexxa 

',( 
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PHc.S.HJMeHeHHe TeMnepaTypu H ~asneHHH B asToKnaoe o npouecce cywKH 

anKorenH 

PHC. 6. ~OT-'lrpa!pHH o6pa3Ua a3pOrenH ~HaMeTpOM 65 MM h=30 MM (n = 1, 05 

p =0, 241 r/cM3). BH~HO, .'ITO npo3pa'IHOCTb o6pa3Ua ~OCTaTO'IHO oenHKa 

t,...,. 
"" 300 

200 

100 

Joo ·sao 700 900 .il,lllf 
PHC.7. 3aBHCHIIOCTb BeJIH'IHHU ~JIHHU pacceHHHH.OT ~JIHHU BOJIHU cBeTa 

~JIH o6paJua a3porenH ~HOKCH~a KpeMHHH c noKaJaTeJieM npenoMJieHHH 

n = 1, 05. (llJIHHa pacceHHHH - pacCTOHHHe, Ha ICOTOpOII . oenH'IHHa 

fiOTOKa CBeTa yMeH&WaeTCH B "e" pa3). 

1- o6paJeu ~o OTXHra; 2-.o6pa3eU nocne OTXHra npH 40o"c 
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_HllOBHT~MH aemecTBaMH, ace pa6oT~ no nonyqeHHID anxorenH npoBOllHTCH 
. ' . . ' ., . . . ·' 

B B~THZHOM lliKa~y. 

-B ~6~~;~· B KOT6poR o6pa3yeTcH anxorenb, 3aJIHBaeTcH pac'!eTHoe 
' --' '. : . .. ' ' . 

KOJIH'IeCTBO TeTpaMeTOKCHCHJiaHa H MeTHJIOBOrO CllHpTa. 3aTeM OHa 
~ ~ . . . - . . - . . ~~ .·' . . . 

fiOMemaeTCH B COCYll C OXJiaXl!eHHOR llO 0 C BOllOR.- nanee, 

nony"qeHH~R paCTBOp nepeMelliHBaeTCH C fiOMOinbiD MarHHTHOR Melli!lJIKH _H· 

nocne oxnazlleHHH B Hero MellJieHHO ( 3a - 10 · imH. ) ll06aanHeTcH 

He06XOllHMOe KOJIH'IeCTBO aMMHa'IHOR BOll~. nnH YllaJI~HHH ny3~pbKOB 
ra3a H3 . paCTBOpa OH BaKyyMHp~eTCH C fiOMOinbiD BOllOCTpyRHoro 

Hacoca.npHMepHo qepe3 20-30 MHHYT pacTaop rycTeeT. ppoH3BOllHTCH 

ero pa3JIHBKa B ~opM!L nocne 3aaepmeliHH npouecca reneo6pa3oBaHH.si 

OHH. CBepxy 3aJIHBaiDTC.SI .TOHKHM CJIOeM . (2-3 MM)MeTHJIOBOro CllHpTa. 
' [ . ' •, ., I 

llpHMepHo qepe3 qac ~opM~ nepeHOCHTCH ~ cocyll ,c MeTaHonoM, rlle 

OHH B~llepzHB_aiDTCH 10nHeif. llpH 3TOM OCHOBHaH qacTb BOll~. 

COllepxamaHcH B nopax anxorenH, nepeXOllHT B MeTHJIOB~R cnHpT. 

3aaepmaiDmHM 3TanoM B _TexHonorH'IeCKOM npouecce nony'leHH.SI 

a3poreiiH HBJIHeTc.H cymxa anxor_enH a aBT~Knaae~ 

_ABTOK~aB (pHC:2) npellCTaBJIHeT H3 ce6~ TOJICTOCTeHH~R (TOJIInHHa . -. 

CTeHKH 15 MM) UHJIHHllPH'IeCKHR COCYll H3 HepzaBeiDmeii CTa.iiH (1), ' ' :___,_ __ ' . 
BHyTpeHHHH llHaMeTp. KOTOporo _105 MM,_ eMKOCTbiD _-:" ___ 1 Jl. ABTOKJiaB 

CHa6zeH Kp~lliKOR (2), KOTOpaH . ynJIOTHHeTC.SI 2-MM aJIIDMHHHeBOH 

npOKJiallKOH (3). B Kp~lliKY BBapeHa Tpy6Ka _ (5), BHYTPH KOTOpoii 
! 

pa3MemeHa Mellb-KOHCTaHTaHOBaH TepMonapa llJIH H3MepeHHH 

TeMnepaTyp~ BHYTPH aBTOKJiaBa. B Kp~lliKe HMeiDTCH TaKlKe '!eT~pe 

KaHana _(7)1 qepe3 KOTOp~e ocymecTBJIHeTC.SI CB.SI3b, MeXl!y ,_BHyTpeHJiHM 

o6~eMOM aBTOKJI~Ba ~ 3anopHoi apMaTypoii. K ;~~~-CKB03H~~.KaHaJiaM 
(7) B KphrlliKe npHCOellHHeH~ 3anopH~e BeHTHJIH; B~BelleHH~~ Ha 

nyJibT ynpaBJieHHH (OllHH -.llJIH TeXHOJIOrH'IeCKOrO c6poca llaBJieHHH 

B aBTOKJiaBe, _;1lPyroii- Will npO.JzyBKH HHepTH~M ra30M .. (N2 , Ar) H 

Tpernii..:. pe3epBHb!H). K '!eTBepTOMY OTBepCTHID fiOllKJIID'IeH~: .• MaHOMeTp, 

3JieKTpH~eCKHii yKa3aTeJib itaBJieHHH . MT lOOP .H • ~pe.zioxpaHHTeJibH~ii 
KJianaH pa3p~BHOrO lleHCTBHH (TOpHpOBaHH~H' Ha llaB~e-HHe 
160 • io5 II~· CM2) •.. 

_,. 
HarpeB aBTO,KJiaBa ocymecTBJIHeTC.SI nocpellCTBOM fiRTH 

HarpeaaTenea (8) (S ·: x 2so:BT), · pa3M:emeHH~x 3a · liapyzHoa_ cTeHxoa 

aBTOKJiaBa. n~.SI ocymeCTBJieHHH KOHTpOJIH 3a itHHaMHKOH Harpeaa 

BHH3Y. aBTOKJiaBa (cHapyzH) Taxze HM:eeTCH ;T~pMor{ap~ (6). -~~apyzH 
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aBTOKnaB cHa6xeH TepMoH3onHpyD~eR o6onoqKoR (4}. _H3~epeHHe 
TeMrrepaTyplil BHyTpH H CHapyxH aBTOKRaBa rrpOH3BO.ItHTC.H UH!ppOBlilM 

BO~bTMeTpOM. Jln.H perynHpOBKH TeMrrepaTY.Jllil H CKOpOCTH ~~rpeBa 
HCIT0Rb3yeTC.H BapHaTOp Harrp.HXe~H.H, OT KOTOporo 3arrHTlilBaDTC.H 

HarpeBaTenH. CXeMa pa3MeiUeHJ.f.H KOHTpORbHOR _ H peryniipy!OmeR 

'aripapaTyplil aBTOKnaaa noKa3aHa Ha pHc:3. 

, KaK' rrOKa3aHO Ha -pHC. 4, Ha KplillliKa aBTOKnaaa (2} 3aKpenneHa, 

(l.} • a Kopnyc cneuHanbHoR KOHCORH (3} · OTHOCHTeJibHO Hee MmKeT 

onycKaTbC.H nocpe,ncTBOM crieuHanb~Horo BHHTOBoro- .noMKpaTa (4}. 

9~o c.ne.ilaHo .nml. Taro, qTo61il ocyme~TBn.HTb 3arpy~KY H. inirpy3KY 

aiToKnasa 6e3 -HapyllleHH.H BHelliHHX KOMMYHHKaUHR. Kopnyc aBTOKna~a 
'cMOHTHpOBaH Ha· llROIUa.nKe (S}, KO~opa.H MOXeT 61ilTb nepeMeuieHa BBepx 

' ~ '.. ., 
HRH BHH3 ,ItOMKpaTOM H ITOBepHyTa B CTOpOHY . ripH 3arpy3~e HRH 

pa3rpy_3Ke aBToKnaaa.KpoMe' ':nora, .riocTHraeTc.H ~naliH:~e· ony'cKaHHe 

- HRH rro,n~eM aBTOKRaBa OTHOCHTeRbHO KplillliKH. • 

npouecc cylliKH anKoren.H npoH3BO.ItHTC.H cne.nyDIUHM. o6pa3oM. B 

aBTOKRaBe pa3MeiUaiDT~H !pOpMlil, C anK-~re.Jielli, 3aTeM. OH 3arrORHHeTCH 

M~THROBI:.IM. ciJ:HpT,OM. TaK· KaK TeMrrepaTypHI:.IR. K03Cfl!pHUH,eHT o6~eMHOrO 
pac~HpeHHH. MeTHROBoro cmipTa '.ziocTa~oqHo BenHK . ·o.2. w-3 K-i). 
n)· .nnH 'Taro qTo6u H36exa:fb · pe~Koro ~o.n~eMa .naaneHH.H B aaToKnaae 

npa" Harpeae, ~eo6xo.nHMo ·:.HMe,Tb · cao6o.nHoe npocTpaHcTBO ',nn.H 

KOMrreHca~HH paCIIIHpeHHH·CriHpTa. )lanee iaKpb!BaeTCH H yrrnOTHHeTCH 

Kpb!IIIKa aBTOKRaBa. 

JinH : .. y .naneHHH KHcnopo.na _ ·H3 cao6o.nHoro np'ocTpaHcnia H 

HCKniDqeHHH HOCTOpOHHHX peaKUHR rrpH HarpeBe aBTOKRaBa 

rrpOH,3BO,ItHTCH ero npo,nyBKa HHepTHI:.IM 'ra30M (Ar HJIH N
2
}. TpHiic,nlil 

llOBTO.pHeTCH UHKR Me,nneHHoro . (- 10 MHII)'" HarronHeHH.H- HHepTHI:.IM 

raioM' ,no -30 ·l.OS ·na aBTOKRaBa H c6poca' ,naBneHHH H3 Hero. IlpH 

3TOM co,nepxaHHe KHCnopo,na B ra30BOR !pa3e aBTO,Kn!lBa CH.HXaeTCH ,no 

,BITORHe • ,nonyCTHMOR BenaqHHI:.I (- l.0-3 %} .• , 3aTeM · aBTOKnaB 
' . 5 ' 

3arrORHHeTCH HHepTHI:.IM ra30M . .ItO ,naaneHHH - 30·].0 'Ila.!H Me,nJieHHO 
~ • ' ' l * , ~. - ' . . - • • : . '":.' f 

HarpeaaeTcSI (co cKopocTbiO 14 °C{q 'B TeqeHHe 10 q, .nane~ 

CO CK~pOCTbiD 6 °C/q) no TeMneparyp~- 2.50 °C.- rl~ Mepe HarpeBa 

.naaneHHe. B aBTOKRaBe ITOBbllllaeTCH ,ItO 120 ·l.O~ Ila ll rro,n,nepXHBaeT~'H 
•• k ' ' - __ ,·; ' ' 

Ha 3TOM YPOBHe' (nyTeM c6poca .naaneHHH} '.no .ItOCTHXeHHH 

TeMrrepaTypbl 250 °C. Ilocne 3TOro . rrpH rrOCTOHHHOR TeMnepaType 

(250 °C) rrpOH~B~.ItHTCH B TeqeHHe 6 ~ c6poc~ napoB Me.THROBO~O 
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cnHpTa H3 aBTOKnaaa .no }'l;TMoccpepHoro, ,._.naaneHHH. JlHHaMHKa 
•' 

npouecca cylliKH anKorenSI npe.ncTaBneHa Ha,pHc.s. nocne 3Toro npH 
• < 0 • ~ ' .; ; ,._ -, ·: ''-. '), :" · ... : ' ' 

rrOCTO.HHHOR TeMrrepaType (250 C) aBTOKJiaB ,npo,ny!aeTCH cna61ilM 

rrOTOKOM HHepTHOrO raga_ H BI:.IKRIDqaeTCH. HarP,eB. Jianee, B_ . TeqeHHe 

CYTOK aBTOKnaB ecTeCTBeHHI:.IM o6pa30M oxnax,naeTCH ,ItO KOMHaTHOR . 
. ~ . : '~ 

TeMnepaTypbl. )lm! ynaneHllil _ OCTaTKO.B MeTHJIOBOfO CllllpTa ll BOnbi o6pa3ULI 
' . 

a::~porem1 nonsepraiOTC.II Harpe~y. no 400 °C B, TeqeHHe 4 qacos. 

no onacaHHOR BI:.Illle TexHonorHH 6I:.IJIH nony_qeHI:.I o6pa3ubl a3pore_nH 

.ItHOKCH.Ita KpeMHHH C ·noKa3aTen.IIMH npeJIOMneHH.II n = l., 05 H n = l., 02 .. 
. . . • . I . . . 

06pa3UI:.I . BI:.ICOTOR 2_:4 CM H3rOTaBRHBanHCb UHJJRHH.Itp_Hqec_KoR H 

npSIMoyronbHoR cpopM. 

o6pa3UOB COCTaBnHna 

B npouecce reneo6pa3oBaHHH H CY!pKH yca.nKa 

-4%. nonyqeHHI:.Ie o6pa3UI:.I a3porenSI .nHoKcH.na 

KpeMHHH HMeDT ,ItOCTaToqHo xopolllyiD npo3paqHQCTb (pHc.G). BenHqHHa 

rrpony~KaHHH. B 3aBHCHMOCTH 0~ .ItRHHI:.I BORH~~BeTa .ItRH 

n = 1,05 npencTaBneHa· Ha pHc. 7. PH.n ·a6pa3UOB HMenH 

.o6pa3ua_c 

.necpcpeKTI:.I 

(paCTpeCKHBaHHe, CBHRH H T.rr. ~ qTo o6ycnOB~eHO TeXHOROrHqecKHMH 

npHqHHaMH. B .nanbHeRllleM' npe.nnonaraeTc.H y.nenHTb oco6oe BHHMaHHe 

OTpa60TKe TeXHOROrHH rronyqeHHH CTa6HRbHI:.IX o6pa3UOB a3pOrenH B 

IIIHpOKOM ,ItHarra3oHe K03Cfl!pHUHeHTOB rrpenoMneHH.H n. 

ABTOpb! BlilpaxaiDT 6naro.napHOCTb B.B.Bp~.naHHHy, U.JI.BI:.Inoay, 

B.H.KoMapoay, n.M.OHHIUeHKo, H.A.PycaKoaHqy, M.r.canoxHHKoay, 

B. f. Ca30HOBY, H A. C. JUenqKoBy 3a ITOMOIUb B opraHH3aUHH 3TOR 

pa60TI:.I, B.ll.3penoBy 3a yqaCTHe B o6cyx,neHHH OT,nenbHI:.IX BOrrpOCOB 

,ItaHHOR pa60TI:.I H npoae,neHHe H3MepeHHR K03.CfleflHUHeHTa rrpenoMneHHH 

o6pa3UOB a3porenSI, a TaKXe T.C.THXaHOBOR 3a ITOMOIUb B OeflOpMneHHH 
pa60TLI. 
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