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BBEINFHUE

B cBA3M ¢ MHTEHCUBHHM Da3SBUTHEM COBDEMCHHON TeXHNKN BO3-
HUKJIa HeOOXDIMMOCTD CO3aHuA MIOJUMEpPOB, KOTODHE B TEYelne
IJUTENBHOr0 BPEMEHM B YCIOBIIX SHAYNTEJBHLX MeXaillyeCKux Ha-
NpAKEeANd MOV OLl OCECIEYUTH BHCOKME TeMIepaTypu SKCILIyaTa-—
mu ( = 300°0). :

} nocdcytee guagnaanncere n GG, GHlA, o, Araan,
Qpanmmu, ©PT ¥ pAle LpyTux CcTpaH IyTeM CUWITE3a BIICOKOMOJCHY—
JSIPHUX COGLMHEHAN C HIeHHHMA (JU3UKO-MeX2IIYECKIIM CBOHCTaI
I IOBHIEH[OH TEeILIoO- ¥ TEepMOCTOHKOCTHI0 OHJIM HOCTUI'UYTH OOJb-
mue yclexu B XUMMHM HOJUIeTepoapmiefoB - IOJUMEDOB, CoOJepra==:
Iux yepenyouuecs apomMarinuyeciue Kap6o- U I'eTepOoUNKJMYCCKIE
gparmMenTH B OCHOBHEX IIGIAX MAaKpOMOJEKYJ [T—2§7.

Ocoleloe BHAMANWE YYEHLX IPUBJIEKaeT CHITe3 ¥ HCcJelloBa-
H1ieé CBOIICTB JIEI'KO IlepepadaTHBaeMyX, pPacTBOPUMHX B Oprajuue-
CKIX PacCTBOPUTEJIIX IOJUIETEpoapuJeion, OIHMMI U3 HanboJiee
IOJPOCH0 MBYUEHHLX NpeACcTanuTeNeil KOTOPHX ABJIIOTCA apoMaTivie-—

CKIe TIoMMOeHsuMmasoms /I-327, orpeudoline odmeit (opvye :

ZN Ny
o c»: :(\,-.;ﬂ-z._
_ N
# i B

B oTynuwie OT GOJBUNECTBA noxnré%epoapnﬂenon, BCC Jneil-
e NOoANCe[I3UMIIA30JI DACTBOPUME B KOHICHTPUPOBAIIIOL CepIIOL
KucJioTe, MHOIME IoJmOeHsumiyaesou pacrsopnmi B HCOCOH, Tanux
BHCOKOIIOJIAPHEX OpraHWYE€CKAX PacTBOPUTEJAX,KaK INMeTHII)ODM-
amnn (IMBA), mumermaaneravmn (IMAA), mumermicyinorciy (IMCO),
N -mernn-2-nupposmzmon (N <il), rercamerusifiochopT puami
(IM@A) . :
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Dosipuioe BimMaHie YIEJEHO CO3JAMN0 maTepnaﬂoa a 0CHOoBE
apomMaTnuecrux oJmeedsuniiasoos, Ha ux ocrhope OHJI IOJIyYE-
HH TEPMOCTOIKNe BOJOKHA [33-55/, nuen [56-74/, CB/sylillie VI
apMUPOBAIHEX WIacTHKOB /67,75-94/, DaaBHLM 0Cpa30M CTEEJIO-
IJIACTUKOB, IleHoMaTE pHaJIl [@5-9@7, a0JIINOMIIOCT OliK1e MaTepua—
au /I00-104/ n T.x.

OnpereJie HHHY yCIleX ILOCTUTYT TaK#e B-pa3paCoTHEE fia OCHO-—
Be NOJNOeH3NMILA30JI0B TEIUIONS OMAUUOHHLK MATEpUasioB € KpeM-
HUEBHMY, I'DalUTOBHMI ¥ YIVIEPOJHHMI HamosmTesaavu /I105-1077,
a Takie IpeccopaiHrx uaszeJanii /I08-IIQ/. -

B nocraeniye ol BHABWIACH BO3BMOKHOCTD WMCIIOJB30BaJNA 10—~
ﬂmdeusmmmnasoﬂon'nﬂﬁ NOJyUeHEA MeMOpaH i 0CeccosmBaiis Bo=:
JH X, B YaCTIIOCT¥, MeMOpail I OCparnoro ocmoca [11I/. Sna-
YUTEJBHIII MHTEepeC IpeACcTAaBJAET C DTOH TOUKKM 3peinia 1oJnioei-
BUMIIAB0JIbHEE II0JHE BOJIOKHA ZiIB-IIS?.

HanGosee cJadoii cToponoii apoMaTHUeCKNuX l10Jmi0en3imias0-

JIOB fABJIIBTCA UX OTHOCUTEJIbHO HABK2S TepPMOOKNCJNTEJbliasl yCTOk
YUBOCTH, OOBACHIEMas HaJIWuleM B Oell3nMUILA30JHBHOM IJMKJE II0]-
BURHOIO aromMa BOIOpOsa, SBJIANIEI0CH MECTOM Ile PBoOYeDE ok
aTaky IpH TEepPMOOKNMCJHTEJLHON IeCTpPyKINK .

C IeJBO yCTpaHEHUSa YNOMAHYTOI'O HelocTaTKa, OJHMM K3 IIy-
Teii MOILQUKaIy CTpPOEHNd, &, cxeﬂoaameﬂbnb, 1 cBoiicTBa apo-
MATHYECKUX NOVMOeH3IMIIA30J0B, CTAJIO0 CO3LaHHE IIoJIUMepoB, CO-
Jepwalx BaMecTuTeN B noJoxemiy I, T.il. noﬂn7[1h( -3anenel—
HHX) GeHBMML80M08/ %, B IepByw ouepemb, moumi—/ (N ~femmni)-
Oel18uMIIa30JI0B) OCIa Ao , 10 CPaBHelnn ¢ liesaMelieliunm o=
JINOE H3HMILa30Jl2M , HeCKOJBKO JIyUlieil pacTBOPUMOCTEN 1 0oJee |

BHCOKOJ TepMOOKHCJITEJIbHOI YCTO{YIBOCTEN,
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Tem He MeHee, Ha CeroyUILHR LeHb ©TH IOJEMELH ke ILOJY-
YN BHAUNTEJHHOTO PACIPOCTpaliehlia, UTO, B OCHOBHOM, CHI3AI0
C JIByMA (DaKTOopami:

I) OTHOCHTENBHO HUBKOM JOCTYMHOCTEHO JI BHCOKOi CTOMMOCTHI0
nexomisx ouc—( W—permi-o~fenuIesmamios) ;

2) Menbllefl TepMOCTOMKOGTHI B MHEPTHOH cpelie 1 BakyyMe,
OO0BSICIHFIOMOJ OTCYTCTDBUEM COI [AMOHUSA MOy (eHNIBII0I I'pyINio
Vo A OdE M 1CODLTLOM A, COOPBGIGE DOITTO TR 110 [ii it
caas N -C (gemua) .,

[[pencrapiayo MITEpPec Ha O0CHOBE JICIKOLOCTYIHLX IO CpaBie-—
Hup ¢ Onc=(N <(enua-o=jeHmcHiaMiiaMi) MOHOMEPOD CHHITE3MpO~
Barb Takue apoMaTHyecKue MNOJuCessnMITa30JH, B KOTOPHX, C "“’
IEJIBI0 JUKBIJOLMN cJacdoil cpisn N-C (Jerwir), MOmIo GHJO 3 3Me—-
HWTD PACHOJIOMCHNS (NCHWILIIL BUMCCTULGICH

HomuTxe puleHNd »Toil 3alaull IOCBANEHO IpejcTanieniioe ue-
cJenoBanue, B XOLEe KOTOpPOro OJI IIpuMEHCII HOBHII MeToj, CHHITE3a
BQUCIEHHEX T10JLCeH3HMILIAB0I0B noami—/ (I, 2-Jimapui) Ge sl ia-
30108/ - CONEPRAIMX BaMCCTUTENM B IOJOMeHHH 2, Ile G0K0Bas
QemnJibHas IpyIla ¢BA3aHa ¢ yIVIEPOJOM MMILIA30JMLHOI0 KA,

lst cunresa nosmu-/ (I, 2—mapui)Geasmayiasonop/ Haml GHIA
paspaCoTaHa W yCIelHO IIpuMeileHa MOIUGUINPOBafHaa paslioBilji-
HOCTH BOCCTAHOBHTEJbLHI0R moJsmureTe porukiansamn (Hassanioil Tak
B CHJIy HEOJMIOBPEMEHHOI'0 IPOTEeKajnd IIPOIECCOB BOCCTAHOBIIENI
7 IOJMIMKIMBAINK), BKIOUAONAS O6DagoBaine Ha Hepsoll cTaluu
peaxuiil BHCOKOMOJIEKYJLAPILIX I‘LOJm-[fo-anpo)aJ-nIfn-{o_B] = MPOJIYyK=
T03 BIANMOLGHCTBHUA AKTUBUDPOBANHKX 0uc—/(0—HuTpo)ratons/apu-
JIEIOB 1 apoMaTN4YecKuX IuaMiuHOB, — BOCCTaHOBJIEHNE nomﬂ—[fo-

guTpo)amunop/ B mom-/( o-ammuo)avmay/, GenBOWmpoOBamiE I0Jy-
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/To-Gesizamo) aMuEop/ 1 1K 320 TOCABIHIX B COOTBETCTEYD—
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B xome nmccJaenopamuii peaxnui cnaTesa 1‘10&11-[?0-—11}1@0)a.r-.m—
1-10@7 -IIePBOii cTalul CuHTesa nomﬁ-—[ﬁ,2—m-1ap1-131)6ensnrmmz—3o.uo;_a?-—
[IOKa3ali0, 4YTo HaudoJiee YIOBJCTBODUTEJNBHNE DE3yJIBTATH J10JY -
YARTCs NIPH NCCAEHOBAHNI TARUX CPABHATEJLHO JEIKOJOCTYIIHK
BJIEKT POQIIBHNX MOHOMEPOB, KaK 3,3I -11;1’11{1:11‘1)0—-4,4‘ =TI JIO P € =
AuaICcyIshoH, 3,3-—)1:1/1111-1Tpo-4,flL,chJIopdel-Iao;@cnon n mx dropcornep—
raupe ajadiory, Ilipopejeinne 9ToH pearImi B YCJJAOBISX BIHCOKOTEN-~
HepaTypHoll MONUKOHIEHCalM B CPelie IOJAPHIX BHCOKOOCHOBIHK
pacTBOpUTEJIE B NPUCYTCTBIY AKLCITOPOB I'AJIOWJIBOIOPOIA HOlIB'JJOf
JAET HOMYYNTD T0MH~/T0—HuTpO)aMuAy/ ¢ BHCOKMMA BABKOCTIINII

N, COOTBETCTBEHHO, MOJIEKYJLIPHO-MACCOBLIMI XaPaKTepUCTAKANI .
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B padore JjieTalbi0 KCCJAEN0BaIH IIPONECCH BOCCT all OBJIGIILT
novi~/{ o-pmepo)amision/ B nosm=/{ o=amio)aminiy/, Wx aruanpo-
Bafne B no.:m-ﬂo-deﬂsarvnmo)azumzsz,x I KaTaJoiTH4eCKOil loJurere-
POLMKIM 3aIIN ITOCHAESIINX B 1105'114.—_[(1, 2—,‘{4;}&91'1.11)Geuarn-m,‘;_ap_son;_z?.
Iloxasano, 4TO BOCCTaHOBJIEHNE I10JU—/{0-HUTDO)armios/ ILpeoy-
TATEJBIO IPOBOIUTE IyTeM 00paCOoTKM MX DPeaKIMOHHHZX pacTBopon
BOCCTaHOBJIGHIIM ®eJiesom M cyxum HCI mpm 120—I30°C, a anuImpo—-
Baime 1oJu~/To-ammio)amuion/ - IpMMEHCHNeM XJOPUCT OI'0 (e Bod—
Jia Ipn KOMHATHO¥ Temiueparype. Isrrue ycJopusa IMrmsaiiin IoJn—
[{o-Genzammyo) anmiiop/ - 140-I50°C - oGycnoprenu Tewm, wro [CI
ABJAETCA He TOMBKO OIMUM U3 KOMIOHEHNTOB BOCCTAlABJBaIe
CMECH, [0 I aKTHMBIHM Raraml sampom oOpasopafia 0ell3uMNIas0bks
HOT'O IIMKJIA. 3 '

[IpoTeranne OpoOIECCOB B I'OMOIECHHHX YCJOBUIAX IIpeELoIpejesrier
TMOoJyYeHVe OO 3UMUALAS0J OB, XapaKTe pusyoiixcs yIORICTBOD -
TEJbALMA BASKOCTHUMI XapakrTe PHCTHKaMil I BHCOKNMI CTeEIleHNsIMi
IMKIn3aui. ComocTanieHue IoJydenit nomi—[TN ~ i) 6e By~
MUZIa30J108/ TpaIMINOMHEM YT e 1 no.rm—[(]j,2-—111-1apm1)Oenm-n-,-m;n,a—
30JIDI_37 METOIOM MOJUPMUAPOBalK0l BOCCTall OBUTEJbHOI HoJlireTe~
POLMKIM3ALUY CBUIETENbCTBYET O pAJie IpeAMyllecTB, IpUCYUMX
BTOPOMY IIPOLCCCY:

I) ucmoJb30BaHNe B KadecTBe WCXOMILX COeIMIelnil Ouc-

/{o-aur poranony) apuieniop/ BuecTo GOJEE TpYIHOJOCTYIUHX Clc—
( N <Jennii-o~pe HIIGHIMaMIHOB) ;

2) apoMaTHYeCKUe MMaMuHH 3HAYUTeJbIO yCTOi»itn-iBee ouc-

(I <pennn-o~jeruie iTuamiioB) K OKHCJEIN, YTO CYIeCTBCIIO.
yropouaer oCpaienne ¢ HUMI Kax IpHM OYHCTKE, TaKk I IIpd CIIiTeC3C

IOJIIMepOB Ha X OCHOBE;



3) Apiaaach sHPEKTHBHIM KATAIW3ATOPOM IUKJANBATTHOMINIX PO~
1IECCOB, XJOPNCTHIl BOJOPO, PILIeToNMilcs ITPH TOINAT NI PO BAITI
noJm -/ o-amiio) amuiion/, €O CBOCH CLOpOIN OUPEHCAAET BOBIAOR—
HOCTH IPOBEIEHNA KaTamTIUYECKOI'0 Ipolecca LUMKaI3aul 1o
[Co-Genzavmyo) avmiop/ B MAPKAX YCJIOBUAX, YTO MOXET CYUECTBOH-
J10 YUPOCTUTDL TEXHOJOIMO IIOMyMCHNA I10JMOEII3UMMIE 300D ;

4) ocymecTRIeANe IMKJII3aIHMOHHOr0 Mpoiecca B MAIKWX YCJO-
BUWAX 00yCHOBJUDACT HNDMIITMINAIDLI0 JIyuliie CBOHCTHA 11EJACHUX T0-
Jm—[(l.2—mapM)OeusnM}masoJmB_)f; TaK, BCJECICTBUE IIOBIMNCIIION
PacTBOPNMOCTI! B OpPraillyeCKiX PaCTBOPUTENIX W IIOMILReMdIHX TeM—
neparyp paswiIrveinsi, BHIBaHHLX IIOJHHM OTCYTCTBUCH mem.m_.umcj,r-—.-
JIFIPHLX CIIMBOI, no.Jm-[(I,2—1u1apxm)deusx-1mma30.71*&17, CHHTE BUPO~=.
BaHHHe MOIMQUIMPOBANNIOI BOCCTAHOBUTENBII0N IToJMIeTepoIitin3a-~
nueit, o0JaalnT yIyuduedHoil nepepaCaTHBaeoCThi0 B UBJEJMIl.

C Jipyroii CTOPOHH, METOLY MOIHIIIMPOBAHIIOIl BOCCTAIIOBNUT ECIb-
HOJl HOJIMreTepOlUKJ3aluil, IPIMEHATENBHO K CHATE3y I0Ji-—

[(I, 2-nuapuil) GeH3UMIIA3 008/, M CYll DAJL HeI0CTaTKoDb

I) pasGamemie pacTnopon Homi~/{o-nurpo)amuion/ mpi Boc-
CTAOBJIOIHA 10 110IM=/To=-ano)aMmon/. HPRBOIMT 1 GesnosBpae-
1O ItoTepe OOJBIOI'0 KOJMUMCCTBA pPacTBOPITE ;

2) TPYIIOCTH, CBABAINE C KOMIUCCTBEIMINM BOCCTAIOBICIIIEH
HUTPOTpyIn B IoJu—/{o-guTpo)amiunax/, ONpeNeJisToT i1oTelllalblio
BHCOKYI pPasiio3BEeHHOCTD IIeJieBLX nom-i-[(I,2—miapm)Oeusm}ixa—
80.}10_3_7, YTO, B CBOI OuE€pejih, MOKET IIPUBECTH K PE3NOMYy YMCHB-
MeHUD TepPMHYECKUX XapaKTepUCTUK II0JIMEpPOB.

Jicxona U3 BHEUEYIOMAHYTHX IIPELIOCHJIOK, OIJIO peueio Ipono-
IUTDH CUATE3 IIOJH/I—[(I,Z-H}IapHJI)68HBI1MI’I,I‘J.&30JIO_J§7 1M€T 0,1L0M 101k~

(uImipoBallioil BOCCTAHOBUTEAbHOI MOJUI€TEPOLUKIINBAINI! T aKu
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00pasoM, YTOOH B MAKCUMAJIhioil CTEIei HCHOMBBOBATD HOCT Oll—
¢TBa STOr0 MpOIecca W CBECTH K MUIMyMy eI'0 HeloCTaTKi.
Taum o0pas3omM, B XOie IIPOBEJGIHOI0 JCCJeIOBIMA paspado-
TaH HOBHII METON CHHTE3&a BaMellCHIHX NoJHOel3uMAIa30J0B ~
HOJIM—[II,'2-.maapm)deﬂammmasomﬁ, COJie pralx (JeHubHIHE 3ame-
CTHUTEJII CBABAHHHE C YIVIEPOLOM MMIIR30JHI0r0 ULMKJAA, I Xapak-—
TEPU3YOIUXCA DANOM IPEMYyleCTB II0 CPABHEHNI0 C U3DBECTIHNI
N -Jennisameic HEEMI 110JM 06 H3 UMANA3 OJIaMI «
Janbaeiimasa paszpaCoTKa U pasBUTIE IIPEIJIOKEIION0 MeTOla.
CHHTE3a 3aMellefiuX I0oJmOeHsNMIIA30JI0B MOLYT 00eCileynTh BO3-
MOMHOCTD BX B(JEKTUBIOr0 MCIOJb30BAHUA IPA peleull pasiidLiX

38724 COBPEMEHHON TeXHNKN. _ e



RS )

JUTEPATYPHUL OES0P

WiTencusHaEe NCCAENOBAIMA IOCHEHHNY IBYX JeCATNJICTIM
ﬂpnsexn K IOJIyueHNi0 MoJmiCen3uMiIa30J0B Dasmyioro CTpoeHsa
U HEeyIMBHTEJNBHO, YTO B JUTepaType OIMcaH NeJiil psaj apoMaTli-
YECKNX IOJIMOEH3UMUAIASB0J0B

ApomvaTnyeckue IOJHOEH3HUMILA30JH BlEPBHE OHJIN CHITE3Npo-
Baii B I96I r. Mapsesom u Qoresem /I1I4/ BaamvojeiicThueM 3,3-
INaMEHOOEH3UIUHA ¢ IU(EHUJIOBHMY e@npamﬁ apoMaTHYeCKux MuUKap-
GOHOBHX KHCJIOT. Ilosyveisie Taxum o0pasoi noxu—z,zl—(m ~henn-
HEH)—5,5l-AHOGH3HMMﬂﬂ30ﬂ iy noxn—2,2'—(u—@ennﬂen)-S,Sandcuw
3UMMIA3 0N o0Jaiasd JOCTATOWIO BHCOKOE TepMOCTOUKOCTED, naiﬁff
Hafd pasjararbCA Ha BO3JyXe B YCJIOBHAX IuHammyecxoro TTA Jmb
npu Temneparype smue 500°C.

HanGojsee pacnpocTpaHeHHOil W IpaKTVUYECKH eIIICTBeHHON Ha
ceroimuimil JeHb peaxinieil NoJydyelnd apoMaTHYeCKIX NoJmnoeisn-—
MIA30JI0B ABJAETCSA Ta WOl Hied pasioBIIHOCTD Ipolecca n3alio-
neiicrnua ouc(o—fenmie i Imaimios) ¢ apOMATHYECKUMN KA POOHOBH~
MU KMCJOTAMA W NX Tpom3Bouuiml, ocyllecTwuenmast B CooTneT -

CTBUH CO cJaejybmei obueii cxemoir [I157:
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OTOT HpPOILECC MOKET GHTH peasmsoBall B paMKaX BCEX OCHOB-—
SHX METOJIOB CuiTesa IIOJIUIeTC POAPUJIC HOL [TE,IS,ED,II§7:

1) ojgocTayuiiiol NOMUKOIJCHCAIMEH B PACIIANG, A3 GOl
"peaxumeii MappeJsa";

2) ojiocTANMiNol HOJUKONICHCAIACH B BHCOROKUIFI et 13h—
puTeJsIX, HasuBaeMoii, IIPHMCHUTEJLIO XK Iporeccam, IpPonoHimmg
B cpeye noymdocHoproit xucaor (IMPK), "peaxtmeii Npawypu"; Bk

3) MiorocTaimilHoil MoJMIeTepOINKIMBAIell ¢ IPOBELeHEl
NepBoil CTAJUN B MATKMX YCJIOBWUAX, BHAGJGHNCM 163AIKJIIB0BA~
HHX (POpIOJMMEPOB 1 IOCJEAyLlei UMKIOKoRjeHcanueii ux B Koiueu-
1@ CHCTCMH., .

Kax BumHo m3 cxemd (I-I), BO BeeX IIpolleccax CHUTCB3a apo-
MATHYECKIX IOJMGCHINMALAZOMN0B Ha ocione Gic—(o={einiesanm-
J1I0B) Ha I1epBOii cTaiil peaniiy o0pasyures Juueiie I1pelionitc-
PH, YTO IIpENOIpelieJiieT He0OXOIMMOCTHh IIPOBEICHNI Peariul ce-
JICINTNRIION ITOJIHKOHIENC ari [TIG,IIZ7. |

To oGcTOATENBCTRO, YTO COCEIiNe PeaKLMOMHHHe LEHITLH B He-
samelielfiHx  Guc—{ o~femieanuiax) Ae3HauluTe b0 OT/HUAnT eI
IpyI' oT gpyra IO HYKJAeOpWIBIIOCTH, ONpelessieT 3HauYNTEJbIIHe
TPYJHOCTH IIPOBENEHNA CeJeKTUBHOI NOJUKOMJencalun ¢ yuyacTic
9THX MOJOMEpPOB M OCYCJHOBMNBACT HEOOXOILUMOCTDH TUATCJ/BHIOI0 IO~

dopa Kax MeTOLOB CHETe3a NOJIMEDOB Ha 0cHOBe Ouc—(o-{jenmiei— .
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INAMUHOB), Tak ¥ ONTHMAJIBHHX YCJIOBWI HMpOBEIEHNA peariui
[116,117/. 970 noJoKenre OTHAOCHTCA KO BCEM ITOJMMCpaM, MoJy-=
YaeMHM [ia OCHOBe Hesamelenix Onc—(o=jeinenyuamaion), Ho
pandoJiee OTYETJIIBO OHO NPOABJAETCA Ha IpUMEpPE iHe3aMelfeHiix
I10JIMOEH BUME LA 30JI0B

HaudoJabmee pacipocTpalieiie Ipin CHATC3E He3aMeliejilix 10—
JOeN3UMALIA30JI0B IIOJMY il OJHOCTaluiiliHe IpPOIeCCH IIOJMAIMKIIO~
KOHJIEHCcallul M, B IEpBY OuYepeihb, IOMNUNKJIOKOHNEHCALUUT B pAC—
miape ("peaxuma Mappesa"). Kax ywe OWIO YHOMTIYTO, IOJfOCTLI
apoMaTHYeCKie MOMNCeHsnIMIASoMH GUim BIepBHEe IoJyuesn Hapne-
Jom ¢ corp. /30,I1I4,1I8/, CuHTE3MPOBABIIMHA HTH [OJIreTe PO
apuiiesid CIIaBlerneM Ouc—(o—edmIeH MaMmioB) ¢ IPON3BO M
ApPOMATUYECKNX JMKapOOHOBUX KUCJHOT B MHCDTIHON cpejie Ipu 220~
300°C ¢ [OCJIe IyIUM UsMeJbIe neM o0pasynimxesd ¢ opIoJniepon
¥ IIPOrpeBOM MX B BaKyyme [0 400°C m yOIyOJle s I1OJHMKOJIe -
CALIMOHAOI0 IIpoIecca B IUIaHe yBCJDIYEHHA MOJICKYJADHHX Macc

IIOJIIMEPOB ¥ CTEIICHN UX IMRJIOI3aIinas

.‘Ha'N\ NHg ﬁ ? ¥ H I N \ éN
h +hx-c-fu-t-x 22: Hfb’ P 4 !
HX NHg N NN v
; H
X =-OH, -OCHg , -0-@. (I-2)

JpyruM pechblMa yLOOHHM METOLOM CHITE3a II0JIi0eH3Iiniijias 0-
JIOB SIIVIAIOTCS JIOJMKOHNJIe HC AT B pacTnope, T.K. Xpuvelelnte
pacTBOpHUTENE! 03B0OJIET GOJCE DPaBIOMepiio 060rPeTh peaniiioi~
HYI0 cMmech, uslerarb MHTEHCUBHOIO IeHo00pa30Balliid, B 3Haull-
TEJBHO CTENCHN NOJABIATE Iese00pa30Bainie.

OcHOBHEM BapualTOM CHITe3a NOJAOCH3UMIIA30J0B B pacTBO-
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pe SABIACTCA BHCOKOTEeMIepaTypiasa HOJUROICICAalNg B KMACHOTHNK
pacTBOpPUTEBAX ‘U, ‘B NepBylL ouepels, B DK ZTIQ—12L7, BHEepBLE
npeﬂnomeﬁuaﬁ ViBaxypoi ¢ corp. /II2/ W NpOTeKaNijas B COOTBET-
CTBHIl CO CXEMOii: '

HaN NH,
h AHCL 2Ho0 + R X -fit-X ——
HioN NHa (T-3)

N IN s 2

| \;-:ﬁ"b—(}/ ] X=-COOH,-CoOCH3,
\ -CONH, , -CN.
N N n
: . N 1

HecomicHALME JLOCTOMLCTBaME! DTOI0 MET0ola FEATOTCH BOBHO K=
HOGDD MOIOILBOBANMSA BMECT O JCLKO OKUCHAIIMACH CIuO0HIL (Jlltj-;-
( o~e HUICHINAMMIOB) WX YCTONUMBLX XJOPTUIpaTHLX coJeil 1 Ioc-
Tnmeumc 6oJiee BHCOKOH MOJEKYNSpIIOf MACCH IOJMIMEpoB 0 ¢pal—
HeHMD C METOJOM HOJMKOHMeHcannn B paciiape /123,1247. Cunre-
gy loJmoedsuvnrasosiop B QK mpucyn u pﬁu HeJiocTarKon 1125,
126/, W3 KOTODHX B IEpBYO OYEpelb CJCIYeT OTMETHTH TDYIUIOCTH
yrasieHns [IGK U3 LeJeBHX IMOJHNMEPOB, YTO MOWET HPUBECTH K Ka-
TAJN3Y JECTPYKTABHHX IIPOLECCOB IpPIl IIOBHIIEHHHX TemncpaTypax.

Kax ciuejncrsue, B IocJelune I'oji Bce OOJBlEC BHUNMAIE HC-
clleloBaTeNeii pUBJICKAET CUITE3 NOMNOeH3NMALAS0JI0B METOTOM
BHCOKOTEMIIEDATYDPHOM IIOJMKOIJC HCAl B OpraHiYeCckux pacTBOp -
resax [/127-1357. Ocoleiuio iTepeCHHM IpeCTaniaeTes 1 elob-
sopanne Ouc-(oprosgupon) /I33-I35/, IOBBOJAONEE OCYUCCTBILITE
CHHTE3 BHCOKOMOJEKYJIAPHHX IoJmlensumzasonos B JICO mnpu

100°C Bcero sa I0 moumyT.
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[IONHTKA NpUMEHEHNS IJiI CHHATE3a I1OJUGEeNSUMUAJIA30JI0B JIBYX-
cTaJyilioro Ipolecca C OCyueCTBICHANEM 1IepBOii CTaI B IMSIIKNX
YCJOBMAX, BHIEJCHAEM DACTBOPHMIX (JOPIOJVMEPOB M IOCJHC YL
X IMen3anneft B nmoandensuMmiasons CHJm Ipeipi) siTe yue B
nepBuX McchenoBannax /114/. Tak, IOMNHTKW CEJEeKTHRHONO alJil-
popapusa onc-(o={eHuIe InaMMHOB) JIMXJIO PAHTUIPUIAMY apoMallie—
CKNX IMKapPOOHPBHX KHUCJIOT C LIEJBI IOJyUeHNA JHMieiHHX IOoJmi- '
[To—armio) amop/, TepMMuecKu NpeBpALABIIXCH B HOMOSN3IM~
nazous (cxema I-5),

HN NHg ﬁ ﬁ
W + h Ce-C=Hfr-C=CL >
+|2N NH‘.". ' -2nHCL

o9 H
| ~8-ﬁz—§ul :
il -)IN :EJ ~2nH20|" N\:G“J'}Z-CiNI-
NHg H#n N ” ) 2N,
(T-5)

OHVI HPEIIDUHATH B YCJIOBUAX Mex(a3HOil IIOJIKOHJEHCAa[MH
/I147 # nmaxoTeMIepaTypHOit NMOMKOHIEHCAIMH B AMWIIHX AllpOTOll-
HHX pacTBopuTesax /I367.

OGumM HeloCTATKOM OCHOBHHX METONOB CHHTE3a 2 pOMATHYE CHIX
noxndgﬂsnmmnaaoﬂon ABJSIETCS OTHOCHUTEJBHO MaJiasg JOCTYILHOCTH
¥ HUBKas OKHCJHUTEJbHAA YCTOWUYMBOCTE MOXOMHHX Ouc-(o—jeiu-
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JIGHAMAHOB) .

TepmocT 0liKOCTH apoMaTHUECKNUX INOJUOeH3UMNIa30JI0B B 3HAUN-
TeJIbHOll CTeNedn 3aBUCUT OT cpelp. Hampumep, o mampgum Judde-
peHImarbioro TepvMuueckoro amaymsa (JITA) /~CKOpOCTH HaI'peBalliis
6,3%C/Mun - HauGosiee pacHpOCTpaHeHHH: apOMATHYeCKMi noJmoeH-
3UNMIIa30JI, IOJy4YeHHHii Ha OCHOBE 3,3‘—ﬂnamnﬂodeﬁsnnnua n e~
amwmsofranara, TepieT ~ 5% HavaJbHOI'0 Beca Jio 500°C na Bo3-
IyXe, B TO Bpema, Kak B aTMmocjepe I'eJms OH TepsaeT ~ 5% Ha-
yanpioro meca go 600°C. Ilpn »TOM CKOPOCTH MaKCHMaJbHOi IoTe-
pM Beca TOI'0 e IoJmMMEpa Ha BO3J)(yxe B 3-0 pas GoJble, veM
B armociepe I'eJmi W MaKCHMAIbHAA IOTepd €r0 Beca Ha BOBIyXe
padmonmaerca Ha 50-I00° mmme, uwem B aTmoc(epe IeJmd [3327.'wh'

PazJioreHne noJmOensuMpIa30i0B Ha BO3JyXe Ipu B3HAUNUTEJBHO
GoJiee HUBKUX TEMIepaTypax, BEpPOATHO, OOBACHASTCA HAJNMUNEM B
OOHBHMAAL ONBIOM LMKIG HOJDIKION0 aTOMA BOJOPOIEL, KOO
SNTSTOTON MOOTOM HapHootapo ol AT ritm n-|m A PMOOICOINTONTITO]
JIOCTPYRIN o

Allayin3 BcexX JiaHHX 110 CHITe3y ¥ cpoiicTnam IoJMoe 3 in-
30JI0B II0Kas3HBaeT, 4To HauooJee cJiadoll cropoioi nesameneiinx
I1OJIMOEH BUMIIIA3 0JI0B SIBJSETCA MX OTHOCHTEJBHO HIBKAS TepMOOKIC-
JINTeJbHas ycToiunsocTs /138-I44/, N0 KOTOpOH OHH BHAUNTEJBHO
YCTyNapT LeJoMy pAly IOJMIeTepoapnjeHoB.

MexaHnaM TepMOJECT PYKILMA He3aMelleHHHX ITOJMOeH3 UM 30JI0B
B MHEPTHO# Cpele, IaWINUanUMicA B IMIPOJUTHYECKOH JeCTpPyKINN
reTepommkia /145/

O = gignie.
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GeHsuMuasonos /146/
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B COYeTaHM! C pALOM IONOJHUTEJNBHHX JaHHEX [TBS,ISYJ,MQ Cpn-
JIeTeJILCTBYWT O TOM, 4TO HanooJee cJaCHM MECTOM B HezaMelleH- |
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Cremyer OTMETHTh, YTO Hajiuie YKa3aHHOI'0 JACWIBLHOI'0 aTn-
Ma BOJoOpoja IPUBOIUT K PaSBATHIO B IOJMGEH3NMMANAB0J8X CIIBHEX
MEEMOJIEKYJIAPHLX CBA3€il, Olpeesiolix, HapAly ¢ Ipyruma (ax-—
TOpaMi, BHCOKHE TeMiepaTypH CTEKJIOBAHMA U IJABIEHNS IOJuOed-
BUMI 2305108 ( GOJBIMACTBO APOMATHYECKUX MOJNGeI3MIIa30JI0B He
pasMArvYanTCA M He IUIABATCHA HUKE TeMIepaTyp MX NeCTpykImnu),
a TaKke TEeHIeHIHO NoJMOeH3WMHAIA30J0B "cimBaThkca" NpH Harpe-
Banun 400-450° /137,148/ n 06pasoBHBaTh BHCOKOKOHIEHCHPOBAH-
HHE CHCTEeMH NpJ TEePMOOKHCJIeHMM I10JmMOern3VMNIIa30J0B, CO0e pralnx
GeH3UMI A 30JI-2-ITbEHe GoxoBHe Ipymnu /149,1507

M@ O{N :@ m.@ ~ (‘,{N@ o
~ c — Ha o ,_N
Ny

CoBepmeHHO OUEBWIHO, YTO NOJMOEHBUMHIA30JH, 00Jagnine
HaBHCIGH TepPMOOKUCHATEJBHO yeT0WYNBOCTED, HE NOJIKHH COJEep-
RaTh YKas3aHHHX IIOJBWRIHX arTOMOB BOJODOJA.

C 9T0il TOUKKM 3pCHHS OuUE€HB MHOIOOOCEWAlIMMA CTpyKTYpAaMHA,
o0JIaAlIWMMA  CYLeCTBEHANMIA [IpeyMylie CTBaMy Iepel, HesamelieHEmMI
N0JMOH3UMANIABOMAMA, MOIVIM OH ABMThCA Moum-/(I,2-apnien)oei-

SUMUTIAB0JH/, NOJydacMie B COOTBETCTBHH CO CXEMOI :
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OpHako, IONHTKHA OCYlleCTBAEHNA cUlTe3a HTAX [0JIMEpOB
Kak B ycJoBmax "peaxumd Mappesna" [ISI/, Tak M IBYXCTAIMHHLM
merojsiom /I52-154/, HpuBeJH K IOJyuEHND CPABHATEJBIO [U3KOMO-
JIGKYJIAPHHX I10JIMMEDOB

B BTOM aclieKTe BIIOJIHE €CTEeCTBEHHO, YTO OJHUM M3 IIyTeii Mo-
IMQUKaIlud CTPOeHusa, a, CJeN0BATeJbHO, W CBOICTB Inosmoey 3NN~
JIa30JI0B CTAJO CO3laHNe IOoJMMEpOB, COJNEpKAlMX 3aMEeCTNTeJN B
nomouonvn I, TaK HA3HNeMIX lll’)-”l‘l-ﬂN-—f]“l‘ﬂﬂl!lf]llllm{)ﬁf‘!H.’lIJr-*IILJ'I,IL
B0J01_/

C 1eJsbio 3aMEHH aTOMOB BOJIOpOJia OelsNMIlIA30JBHOI0 KA
MOI'YT GHTH NpPUMGHEHH IIOJMMEpalaJOINufHe IpeBpaiienisa, T.c. 00—
padoTKa HesaMeWGHHHX IIoJNNOeN3NMALAB0JI0OB WM UX IPOU3BOJHMX ...
pearenTamu, CHOCOGHHMI BHTCCHUTH Jadwibmiit somopon /I155-1577.
B paje caydaen noJio0HAS B3AMEHA COIPOROMIAIACEH BAMCTHIM J1in-
JIMUEHNEM TepPMOOKUCJNTEJHHOI YCTOUNBOCTH 1OJNGeH3UMIABOJOR
Tak, B padore /I56/, nHTasch MOJAMJHUIMPOBATH cBoftcTBa MO~
0eH3UMILA30JI0B 1, B YaCTHOCTH, IIOBHCUTH WX TepMHUEeCKHe Xa-
PAKTEe PMCTHKIl, aBTOPH I[POBEJIH peaxijpio B3auMoleiicTBHsT 3THX MM0-

Jﬂ’lMQPOB C @OpM&JIB,HEl‘H,ILOM COoIJIacHO 0(5111611 cxeme:
CHgOH

$OKk _‘: RO JOuR
h
Sorodad,

C oTOi HeNBn 2-5%-HHC PACTBOPH IIONNGEH3UMIIAZ0J0B B
avuIpHX pacTsoputensx (IMPA, IMAA) o6paGaTHBaym mapadiopmoM
B TeveHue I-3 vYacoB IIpN Temieparype KHIeHWd pPacTBOPUTEJs .
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VI3 peaxinomuHoi cMecu OTI'OHSJMN pACTBOPNTENh M HATpeBasil 0C-
TaBMjicaA MOJUMED B BakyyMme B TeueHue 3 4acoB B TeMIepaTypHOM
WHTepBaJie 160-300°C. [loyueHine B pes3yJibTare TepmooOpasoTKi
NoJIUMEPH He pDacTBOPWJIICHE HW B OJHIOM M3 pacTBOpHTeJEeil, uTO,T0
MHEHVI0 aBTODOB, OORACHAETCA 00pa30BAHVEM TPEXMEPHHX CTPYKTYD .
CpaBHenune JaliiHX TEpPMOI'pABUMET PHYECKOI'0 aHami3a WCXOJIHIX N
"enuTH"X NOJMOeH3UMIIA30J0B T0Ka3aio, UTO "B PAIEe cayuaen 00—
padorra (opMasbIeIJioM [IOBHIIAeT TeMIepaTypy Hauala pasJioxe-
JUASE YICond iy oJuig pon i 30 50°,

Crejiyer, OJUiaK0, OTMETHTH, UTO HOJOOHWE pearriul, KoK 1
JIOOTOPHO  TTOJUMO PATAJIDIMNMIHG TIPOTOOCH, TIPOTORANT 1160 KO0 -
BOLHD, Y0 COHNPOBOKJIACTCSH 00pA30BAIMEM pasIo3BEHITHL nosume -
poB, coJepkamyux Kax N-samelieHiHe, Tak W HesamelueHinne OeH-
BUMIIA30JBHHE ITNKJIH

TmTuia u fxyGosuu ¢ corp. /IB8/ mokasasm, uTo samelefne
IIOJIBUKHOI'0 BOJOPOJA MMUIAB0JLHOI0 KOJBLA (TOPCOJIE PRAIK o -
OeH3MMAJIA30JI0B Jla MEeTWILHYID Wi (PeHWIBHY TpYIly IPHBOJUT K
3HAUNTEJLHOMY IOBHIIEINI0 TE€pPMOCTOKOCTH HTHUX NOJICe)3AMIIAZ0~
JIOB 110 cpapieiin ¢ ajaJIorMuiHMi HesameleiHivMi (Topeoe pranii-

M ITOJIMOeNn3MNIas 0Janm &

JccnemoBanya 9THX aBTOpPOB IOKA3aJil, YTO IOJNOEH3NMIA3 0~
JH C METWIBHHMY ¥ (eHAWIBHHMHM 3aMECTHTEJAMI B IMKJIE 00Jia/anT
TOCTATOYIO0 BHCOKOII TePMUYECKOl CTOIUKOCTEBIO, IIOTEepsa B BEce IIpH

HarpeBaliyn Ha BO3LyX€ B 9TOM C/iyuyae HauWHaeTCA MpH TemIepa-



Type 400°¢,

SHQUUTEJB0 OOJIbIee pPacIpOCTpaHeHne Haliel) MEeTOX CHHETE3a
no.nu—[?” -3aMelleHJIHX ) Ge A3 1M ia30J10B/, OCHOBaHIHil lia B3aUMO-—
neitcreun N .)/—‘JI,HBaMeHIBHHLD{ one-( o~peHnieiInaMmioB) ¢ 1pous-

BOJIHHMA JUKapOOHOBHX KNCJIOT

. .HZN NHz
h i x-b-do-L-x X,
HoN “NHz R R x
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—— P - T4

( N -sameniessne) MoOMMGEH3UMANIAB0JH, [OJYUSHHHE MOJOCHHM 00pa~ .
30M, MOMIO IOXPA3NEJATH Ha JBe OTHOCHTEJHHO GOJbiMe I'DyImih ™=
oy -/ N -asxusr) 6ensumunasomms/ u mom-/{ N —apn) Gengnvmiiazo-
.111_91__7 i

B pany nomi~/T N -amun) Genzmmuasonop/ Hanonee JieTajbHO
nayuens nomi—-/(N —veruns)Gensnmuazon/, CHHTE3 KOTOpHX OWI
ocymecrried BaanvojeiicTeuem 6uc()N -Merni-o—fenunenmnanmnion)
¢ Iu(enmyIeBsM pMpamMit apoMaTHYeCKMKX JIMKAPOOHOBHX KHUCJIOT B

yoliopasax "peaknun Mappeaa" /I59-1637:

CHaH N NHCH, 0 0
h + N Cells-0-C- R=€-0-CeHs '__2—“;_',":@&
tigN Nz GHa s Ao
N AN
—> B e-r=¢ Y¢
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[lepBoe cooGligHye 0 CUHTE3E I0JUGEH3NMAJAB0JIOB C yKA3aH -~
HHMI 3aMECTHTEJSMA y aroMa asoTa UMIIa3oJbHoro miiaa /1597
jie MO3BOJIIO CHEJATH IOJOKUTENbHNII BHBOJ O BJMSAHMI MeTHIHO-

I'0 3aMeCTUTeJI I Ha W3MeHeHNe CBOlcTB moJsmMepa. Tak, IoJyuei-
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