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BBEIEHIUE

TomuMepHHe MATEPHANN HA OCHOBE KPeMHEEOPTaHNYSCKUX COSNIHE-
Hult, oOnauas NEeHHHEME TeXHWYecKHME cBoficTBaMM HAXONAT NPAKTUYECKOE
NPHMEHEHHE B PASAMYHHX O0NECTAX TeXHMKN E HAPOAHOTO xosmitcrsa,
Hampuvep, amxun- Wi apUINONECHNOKCAHH IMPOKO HCHOABBYOTCH HpPO—
HHX moxpuTHE X T.x. Hapauy ¢ HeoCHODHMEM JOCTOMHCTBOM STHX HONM-
CHNOKOCAHOB, OHM HMENT ¥ DAY HENOCTATROB, HOTODHEe B Kamofi-T0 Mepe
OrpaHUYUBanT IMANAS0H I
NOKCAHOBHX MOJUMEPOB,

HOR Moxwfumammy cnermfyeckux cBoficTS NONMCHAORCAHOB, B HAcTOMMEe
BpeMa ABIACTCH BBENEHNS NONAPHHX I'DYNH B DARMKANH, oCpamisome
CHIOKCcaHOBHe uHemu, HosToMy paspadoTxa METONOB HOAYYEHMS Kaplo-

W reTePOJyHKIMOHANBHEX KPeMHREOPIaHWYeCKIX MOHOMEDHHX COeNUAHEHUY
npeodpeTaeT BCe CoNee BaxHOe SHAYCHNE B OPraHUYecKOf XmMuM HDEMHs

B cBeTe H3NOXEHHOrO HEOCHODHMy® UEHHOCTH HpeodperanT HCCTeo-
BaHUA B 00NaCTH CUNTeSa ¥ USYYeHHS CBOMCTE KpeMHHRODIaHNYeCKEX
CoemuHeHME, CoEepRaliX B MOJCKyJNe BECHMA NOJADHHE HUTDUARHNE TPyl
HH, Kax MOHOMEPH JiA NOJAYYeHHS HOMMMEDPOB ¢ BHCORO# MOpPOSO-, Mac-
Xo- u OeHsocrofixocTsp, a Taxxe QuresmoHHOR HpowHOCTED, He TONEKO
9THM HCHEPHHBACTCA SHAWIMOCTS STHX Heoxenosamuit, Kpemmitoprammyec—
Kie HETPAIH HHTEPeCHN M TeM, WTO YPeSBHvaliN0 BHCOKAS DeaKHHOHHAS
CIOCOGHOCT: HUAH~TPYNNE NOSBONAET JNETKO OCYWECTBAATH PASHUYHEE Xh=
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[IMpoXyD NEPCHEKTHEBY ¢ TOMKH 3DEHHS HCHOAB30BAHWA, NO-BILH~
MOMY, JMONT KpeMHHRODIaHNYeCKHe COeNAHEHHA C NBYMSA HUTDANbHHMA
TpylnaM: B MONEKyAe., ITH NMHATPUIH, HOZOOHO WX OPraHHYecKEM aHa=
JoraM, MOTYT OMTH JeI'KO NpEeBpalleHH B COOTBETCTEyMMEe NAfyHKIIO-
HaJIbHHE COCNUHEHNs, B YACTHOCTH HaMM NOK23aHA BOSMOXHOCTH CUHTE~
sa xpemufopramrueckux of ,Q ~IMAMEHOB, JMRHCAOT ¥ AMOQEPOB. Mox-—
HO CRAIATD, WTO HONHAMNUNN, NCHAMBSEADH ¥ Xpyrue DOMMMEDHHE Marepd-
ANH HA MX OCHOBE, NPUEIUNMANEHO OTNNYHHE OT NONMCHAOKCAHOB, GYNYT
o0namaTh BECHMA UEHHMMY TeXHHUSCKUMZ M SRCIUyaTAlMOHHEME CBOR-
cTBaMH,

Haeromuas padora, SBAAACH MCCHEOBAHHEM B BECHMA NEPCIHEKTHB~
Hofl o0nacTH XMMMM KpeMius, NOCBMNSHA paspadoTRe METONOB CHHTESa
KpeMHulOPraHiecKuX MOHO~ M AUWHATDINOB IyTeM KATANNTHYECKOTO Nph—
COGNUHGHAA JUTUNPENOE xpeMuua rTama RoSiH, K muaHcomepmamy oedu-
HaM STIWIEHOBOT'O, AUETHAEHOBOIO, BHHWIANSTINGHOBOI'O M CHIMKINYEC—
KOTO DANOB B HPUCYTCTEMN NAATHHOBHX KATAIN3aTOPOB, ONHOBDEMBHHO
cammmwnewpﬂww
a TaxKe NONYYEeHHHX UYKTOB HA MX PEaKIMOHHYD CIOCOCHOC!

JOIIHEX XEMAYECKEX DeamiiAxX # YCTAHABAKBANCA HOPANOK NDPUCOSKEHGHHS
THTUIPUAOB KPEMHEA K MEAHCONEPEAUMM oNefiiaM yKASAHHWX BHIE DANOB,
YacTh padoTH NOCBMICHA MSHCKAHKD BO3MOKHOCTH HCHONb3OBAHAS

I MOHO-~ ¥ JMHETDMIOB B K=
WeeTBe MOMIMKATOpa N4 UPOMHILICHMHX CHMTETHYECKIX CMOJ.
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m
B 9TOM Ha
Wyvmme cntliers HeMaUmes um ¢ 1956 roxa.
KIX HATDEAOB NOKASS yEe HSBECTHMX B TO BpeMu
B g » 990 peaRHOHHAS W
9TEX COCEHHEHHSX CHOCOOHOOTE
B HacTOmeMm LM, COWIN HeJNeCool0Dns
mm METONH ODNAI D
mm:mm,m HUTDUIOB C
mom m.mx BJIAAHNe
rpymnofi, a rTaxKe BRIMAHAS OBEHED Coe~
i1 OCTIENHIX




HgSiJ 0&3@4—»!35!6# + AgJ

BuoocnepcTsu yxasanHas Deakuis GRS UCHOJABSOBAHA U JIE NOAY—
YeHNA ATKIITWIDWT(Han0) canos’ ),
Jas MSyGeHNS BIMSHMA UPHDPONH ATOMA PANOIeHA, CBABAHHOIO C

EpeMHAeM Ba DaNpaBleHie DeAFIYIE TANOTeHCHAAHOB O HEAHWASMI METaN-
mmm‘)mmmmem.acwm '

BgSiX + W—J—%Sicd + XeN

e Ry, Cpliy, Cgllye X=Bz uJ

Pﬂmlmu"s)mm,mmmmrpm'
(I@AHO ) CUAAHOB ¥3 TPHANKIIXAODCUIANOB C YCHeXOM MOIYT OHTL HCHOJNS=
mlﬁgtc/)vw xmmmmnw
HEM CIy¥ae Deamiid OCYNeCTRASIACH B IPACYTCTBHN M6TALIMYSCKOTO
JATHS: :
BeSICI + HON + (i ——PgSiCd  + LCI + B

m'ummmmm}mmx
m'mmmmmm.kmmm-_
mmr@m,mmammew_
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Ompaxo BCe HOMMKM ABTOPOB OCYWEGCTBATH TEPMAYSCKY® HepErpyl-
[HPOBKY HB0~HMTDEAOB B HETDIUH HODMANBHOR CTPYRTYDH HE YBEHWUAICH
yousxom, ¥ro Owrc ofescHEHo TepMOEMHAMINYecKoft yeTofMMBOCTED TDYTI-
TIHPOBRA aaadae.mmuwmmss.{ed)ew
WWWMWMMMIMB)
HSy9MB ROAGCATEALHNS CHOKTDH HUTDANOB YRASAHHOIO THNS YCTAHOBUIN

1y TOMEDE PABHOBECHE B 9THX HUTDMLNAX:
P‘Si'ﬂall e lss;—llﬂ

Mmm,mmmmm
pe 20° WWW mmw" mo~cTpyR-

YeTaRoBIIH, mmmwmnmmz




/(Olg)gSiGaON / —— (Clig)gSiOCHy + CligCh

Hporemanue oToff pearpm B CTOPOHY OGPASOBAHAA NDPONYKTOB Pac~
WeLACHUA MO CBASY KpeMmil-yriepol CTEHOBHTCH o0sgcHmoi, ecim
y4eCTh, Wr0 aIbje~raloreHMeTIIBENe NPOMSBONHHE KDEMHES OGNARANT
Wpesmuuafiio BHOOKOR peammiomHofl CHOCOGHOCTED B DEANIIAX CHMONEKy~
mmwtmu!m

¥cnoxmsopanne aMb@a~XJIODMOTIVILHNY NDONSBOXHHX KDEMIEX B Deax-
wm ¢ KON , .l.oeI/ W X CuCN He NPHBOXAT K COOTBETCTEYOMEM Hi=
Wmmwp&mnmmm
bummlswna aCN ¥ yRaeTeR NONy¥ATS, HAUDEMED, [Ni-
AHOMeTIUITDME TIICHIIAH, ONHAKO BEXOX ero He mpemumaer 3«67, Uro xe

2 T ~FO e TEITT TAHCCHRACH, TO OHK B OTUMMNE OT XXOP=

mmmmmmcm
HHEMY IMaHuNaME, O6pasys IpH 9TOM QHOMANBHME NPOAYKTH DeaKid.
Hanpmvep, peama ajb{a~HomveTur pumewnana ¢ CuCN wm A CN
WWWWW!(WS&MK)'

Becrua yenmemmM OKAS&JIOCH MCUOXb3OBaHMe B 8Toff peaxmm
P~TajoTeHpeHIIBHHX COSNUHSHNER KpeMius, KOTODHE B HPOTHBONOJOXHOCTH
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CLSiCeflg®  + GO — (Glig0)q sicgHBe
(CHig03SiCeligBz  + #aCH [Cugl , —— (CoHg0) 3 5iCH,CN
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Hocume Tipomisa 9THX COSNEHEHNE OCPASyOTCHA HOIMMEPH ¢ HEOOH=-
waflHo BHCOKO# TepMOORMCIMTEJNBHOR CTACHILHOCTED, & Tawke BHCOROR
yeTofMBOCTED K Eello?BUD DASIHWHMEX pacTBopaTelef.
maomeficTamy Marmuiboiopue TRATPUMe THACKAARA ¢ JUUMAHOM G NOAYYeH
mcwmm) e e

(Glly) 3 S: BT + (C4 ) —— (Cg)gsiCld  + CRMGON

B padore®>) yxasusaercs KA BOSMOKHOCTS HOBMIEHYS BHXOMR yKa~
SaHHOTO aube~kKpemmenuTpiia (o 80% u Goiee) NDH HCIONS3OBAHWK B
Ka¥ecTBe MarHmllopramwieckoro coemmmemms - (CHg)4SiCHoMBe.

I.1.2. ATKUMPOBAHVE OPTAHINECKVX HUTPUNOB TANOTEHCUIAHAMI

BosMORHOCTD NOJNYYeHES WHAHOCOZGDRAMAX RpeMHURopTaHIYeCKuX
MeW:Wmmxs:’)

{%)351 P %Glf 3 .‘{a e (ms)ssiw 4 J/m

AHOME STHICIIAHOM, BHXOK KOTODOIO
mmmﬂ.ummmwxm
pascrepusonam (Cg)gSi CH(CN ) 5i(Cly)g, & Tamme (CHg)gsiCH=C=A-5;-
(CHg)3 ¢ maxomom 7 u 25% coormerersemno. OGpasoBamue NOGISTEeTO,
[0 MHEHIO aBTOpa, CBA3aHO B3auMopeficTBHeM HCXOMHOR MONexyH

ko pT 8 CKUE mm ﬂzed s B OTIITHE
Mmlss-(%)nﬂn/ (mﬁmﬂ),mwm

HOTO IPAKTHYECKOTO
are rnamss Ditejece 3
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Xopcunana ¢ Goxee ROCTYHHOR pesoHAHCHOR CTPYKTYpOli HPOMEXYTOUHO
00pasoBaBeroes AHWOHA HATPHEODPIaHWNYEeCKOI'0 COSNUHEHHS
/(CHg) 3 SiCHN /™ Ae* ¢

/(Clg)gSiCH=C=N /" Aa* 4+ CISi(GHg)y ——

——  (CHg) g SiCH=C=A-5;(CHg)g + Aall

B DE3yABTATE ATAKM OCHOBANUEM ATOMA YrAepONA TPYINMpOBKE - HO=
=N=-5; (Clg)3 ¢ HocHeNymnM HepeMeuCHHEM TPEMETHICKIMAbHONR rpyH-~
IH N0 cXeme: d-d-

(CHg) g 5iCH=C= V=i (CHg)g + H,0 —-—(m,)ss;-?-gz-:-s_:(_qlh

q(%)ss'iﬂs'(%)S + !30 e !
CN

losmiee cpej NPOXYKTOB aTolt peammm Gun oguapymen u (CHg)gSiC .
JeTarsoe MCCSKOBAHNE, NpOBEMEHHOS BNOBMMMMOL)[OKASAIO0, ¥T0
J0B C ANKWIXIOPCHIAHaMY B HPHCYTCTBHM HaTpHs HOCHT ofmull xapam-

v R(Clig)pSiCL + RICHCN + #a —R(CHg)gSiON +00E.

NpUYeM MX BHXON NOBMIAETCH C yBeNWYeHWeM BeIUWYMHN AIKIIBHOTO pa~

JUKajia, CBASAHHOTO C KpeMHHeM,
Icmmzs).wmmmoﬁsnmm
\IOTEHCHNAHAMY ¢ TOMOISD SMNS HATDHS NDHBOJHT X N -Kpeeull-
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SaMemeHHNM NUvepaM [MAHWCTOro GeHSWAA:

Pss.:GI + WA’ Jﬂ.— W’/n&"s’ﬂﬂd%

C meJbD cHHTeS& (MAHOCOXEPKANX KPOMHMEODTAHNYECKUX COGNE-
HeHHE, B KOTODHX IMAHO-IDYNNA OWia OH CBABAHA ¢ GeTTA~YTNEDONHEM

o, E 57

Ry SiCH, 0,0

mm U JIRAATanoreNia
RgSiCHX + CHaON + oa

rme X=CI wm J ,

wm"mﬂ”’mmmm—
THROBHX NECWIAHOB, CORCPEANNX IMAHO-TPYUNY B YTASBOFODONHOM MOC—
TARS?

Na
(CHg) 35:(Cly) (CH,CN —— /(Clig)g $i(CH,), CH(R)CN /
mz&'(%)a _
— ( Si (CH,,)_CHOH,, Si (CH,) ~ax
Ciig) 3 Si (CH, rve Cizlg +
e n=I wm 2, a X=CI, B unJ,

YerauoBneHo, Wro BMXOX HWTPHAA CYWECTBEHHEM 00paSOM BABUCHT
WM&mm:mzs;(ma)axmmm-
XOfie OT HORNPOWSBONHOTO K XNODHDOMSBOXHOMY. B mocmemmem ciydae
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H2 OCHOBAHWN CHEKTDANBHHX MCCASHOBAHNE aPTOPE NPIHMADT CTPYRTY-
py (B) (rme R=CH, Si(CHg)q/.

(CHg) 5 5i (CHy) 50H 2’ TOJHMEP

Pacnam cmereM Y~O=C-M (rme Y-ssexrpoorpmiarenbuuit, a M-
SJNEKTPONOONKTSNbHMA aTOMKM) , RETANEHO M3YMEHHHX HecMeAHOBHM C CO-
rpymmae®) | seameros Mx xapaxrepHOR 0COGEHHOCTHD B CIYYAE KOT:

Ea NMemerani,

-M} wm LDeMHIMODIGH] ernErny
JIeKyJe pasiivHEE TI'eTePOATOMH:

Ry (Gl 0 + Cp=CHCA —— Ry (Clly){00H; g0
Ry 5:(CHp)SH + CHy=CHCN —— Ry Si (Cl,), SCH,CH,ON



Ry 8:(Clip)y, ¥ (R)H + CH,=CHCN —— Ry 8:(CHy), ¥ (R) CH,CHoC
rme m=I wm 3, a R-pasiyENe OPraHNNecKNe DPajUIRAIH.

ITH peamIpM, KaK HPABWIO, NPOTEKANN SKSOTEPMIYHO B HPHCYT-
CTBEH KATANNSATOPOB, OCHYHO NDUMEHASMEX IS UWAHOS THIMPOBAHWS
OPraHMvecKiX BEUECTE ¥ HPUBONMIN K HATDHAAM C BHXONAME, NOCTHIa-—
o Sonce 80%. B cIysae MMAHO9TIIMDOBEHES SMUHOB DO&IITES NPOXO-

il ¢ @yHmmonaNsHOR rpymmofi, cBESaHHOR HENOCPENCTBEHHO C ATOMOM

mwwwmnmm“’ﬁ’.
Bm‘s)mnmmm

coeluHeHnll Kperims mo oBasM C~H:

Rsdl " 4 ageowd 350
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Peawxms
e UKW~ BNV apEATAJOreHANOB CILIABOM
._ C TeXHUYSCKHM
CLlaHoB TaKke HCHOAB3ORAHA CHHTe3a KpeMHuiio]
PrasigeCKIX

merpunon0-34)

STHAT
PEXJIODOHARHE
.pmdlnomm YSKOM MHTEpBane
remeparyp 370~-380°, Moxasaso TeMHepaTypax
OHA BORCE HE NPOTEXS Brtias : .
ﬂ!mmmnwmw
0 HOWBMEH-

BHXOX 9TOTO
IO MPOMBIMISHHO
BaxKHOTO MOHOMEpa - CISiCH,CH,CN
3Si
CN 30 40%.
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I.I.5. TWAPOCAIWIPOBAHUE IMAHOCONEPRAIMX OJBEIHOB

Mnmmanmm |
mwxwm.w |
Mag B NPHECYTCTBHM DASIVYHEX KaTAIMBATODOB H HHEIUATODOB +48) .
wecrne mrrpmmt®55) | ompre®58) | ououpam®®66) 4 4.z,
Heroropse M3 yrasSamHHX MOHOMEDOB yX€ BHIyCKSNTCH B HDOMMIUIEHHOM
Macwrade ¥ NMPORO MCHONBLSYOTCH IS MNONYYEHHS BHCOKOMOJSKYIADPHEX
coemuEeHnii ¢ sapaHee sajaHEEMu cpoficTBamm,

3TOT MeTON HONYWeHNS KpeMmulOpTaHWNecKuX Kaplormanocojepsa-
WEX COQEUHEHAi MMeeT Dsji HPeNMyWeCTB Nepel ONMCAHHHMMA BHIE METO—
Jan CHHTE3a 9TEX MOHOMepoB, [IpemymecTBoM YRasaHHOIG cnocoda
ABIAETCH TO, Wr0 OH NOSBOJSET CHHTESMpOBATH Kpemimffopranuyecrue |
HETDIAM WS NOCTYNHHX BEWecrs - mmnmpn-
nx oxefEmion,

HecwoTps Ha TO, WTO peammsa

3SiH + CHy=CHR

: 35:W

Owia oTKpHTa emé B 1947 rofly Ha mpmMepe B3aMMONEHCTBHA CITMEOXIO-
Mcwywm).mmmm
88 JIS NONYYEHVA DUABOATKWIHHHX NPOMSBONHHX KDEMHUS HAYAIOCH 3HO-
WTeNBHO HosSmHee, B 1956 roxy. OrwacTu 5T0 OGBACHAETCH OTCYTCTBH-
€M B TO BpeMf S@PERTHBHHX KATANMSATOPOB UDHCOSNMHEHNS TUEDOCIIIA-
HOB, HANpPMMEP, X SKDWIOHATDIIY, HDUBOEMWUX K OCpasoBamm 6eTTa=
-QUyKTa, & NPEMeHSOIMeCH HePeKMCHHE WHMIMATODH BHSHBANN 610 NO=-
ImMepasamD, :
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w or wox Hogaxype 1 Komoroyno®®:6%) ocyeerawm mpucoemmerme
CITHROXAOPOPOPISE K AKDINOHMTDIAY :

CﬂgS:B + t

Peamma NPOBOIUNACE B SAMKHYTHX CHCTEMAX KSK B OTCYTCTBEHR
FAtaqusaropa, Tak ¥ B ero NpECYTOTENM. B ofeNX CAYNASX BMNQN &%~
Xyxra He mpeswmax I0-I5%. [pwdem NpE OCYWeCTBICHNN peampm B &B~
TOREABAX OCHOBHHM oF MpomyxToM Gin ame-msomep /CL,s:CH(CH,)CV /
anmm-ﬂmmss;mzmzcd/.
TAASATOPOB ¥ KATAMNTAYECKUX CHCTEM, KOTODHE NOSBONWIY HAIPABHTE
Pearipn B CTOPOHY ofpasoBaHua ansfa- W GeTTa-MIOMEpoB Wi Xe
mx cmecedi:

CLgSill + CHp=GHCN
%Si@d/ | \ :

: Cl3 SiCHyCHaCA

Ciig
Hawpmvep, yeTaHOBIEHO, ¥TO IpH UPOBeEHMM 3Tofl peaNE B NpPHCYT-
M(W;Wmm TOINA KaK 9ra Xe
peaupis, ocymecrangeMas ¢ momousn (Cghe)sV mpEBOmIT X cMecH
anh-ndmmm.ae(wsls.nmrm.
ofpasyeTcs yxe amnfa-umsomep.

Bmmmwwm

ABISETCS JUMETHEDOPMAMIN, mwe*"n, 3ror, MOC~
TYIHN KATAIMSATOD NOSBOMI HANDABATH PEaKIMO CIUMKOXJIODOJoPME C
SKPIJIOHUTDUJIOM B CTOPOHY 0GpasoBaHMf JMNE GETTA-H30MEpa U KMIlf—



mwnaas.nxmzm OKBSEUMMCH TAKKE ¥ TPHOYTHN=

a1 2) mﬂ) RUAKIIMAHAMITH 1 BHOLHME mvm’i
RATANMBATODH - (ms)as.nz'm (zme R=(ily, CyHlg). B Nocxemien
Ciysae, Kak CYATANT &BTODH, PAKTHYECKEM KATAMASATODOM ABAAESTCSH
KoMiexcHoe coeppmenue THma HSiCly oo (NRp), .

am@a~aUyrTa npu npucoemumenmy H Si( CH,)CL, n ls:(%)a X

SRPIIOHUTPI © HOMONED KOMUIGKCHOTO karamssaropa — Fe(C0) g+ Cloe
3anava moxyvems Gerra~amAykTa - CLy( %ﬁ"ﬂ |

Hsi(CH3)CL, u CH,=CHCNOWia pemena X ), Bro YE2NOCH CHH=
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Te3MpoBaTh NpU HCMNONLSOBEAHNM B DEANIMM CJHGRHOR, HO KOCTATOTHO B~
+ (Cglig)g¥ + Cuglly (mxon amnywra 80%). .
BIOC/ISNCTBHE B KANeCTBe KATANM3ATODA 9Toll peaxtpy YCHEIHO
MWMWWM).
M“).amlb!pucm“'n'n'“)w-‘
mmwhm,mm |

m.mammm
po8®) wm rowmrexca chlzoﬂ,lsdm TDIDUIOPCILIAH IPHCORIHS~
mxmmmcoﬁmmmmnl

mmwmawm&mm -
KaK MOHOMEDH Wi NOMMMEpHSaIy ¥ ¢
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