OT3bIB OPUITHAJBHOI'O OIIIIOHEHTA

Ha JuccepraluoHHylo pabory Ceupmaenko Huxurel Hukxonaesnua «3akoHoMepHOCTH
TePMUYECKHX MNpeBpalleHNii KOMNOHEHTOB NPHPOIHBIX OGHTYMOB», NpEJCTABICHHON Ha
COHCKaHHe YYeHOH CTeNMeHH KaHAMAaTa XMMHYECKHX HayK no crenuansHoctd 02.00.13 -
nedrexuMus

PaccmarpuBaemas pabota Ceupumenko Huxurtsl HukxomaeBnua 000011aeT KOMILIEKC
HAYYHBIX HCCIIEJIOBAaHH, HalpaBJIEHHBIX HAa peLICHHE BOIIPOCOB, CBSI3aHHBIX C IPEBPALICHHEM
BBICOKOMOJIEKY/IAPHBIX KOMIIOHEHTOB TsDKENBIX HehTell M NPHPOAHBIX OMTYMOB B JIETKHE
HOABHKHEIE YIJIEBOJOPOABI JUIs IPOM3BOJACTBA CBETIBIX HeTENpOAyKTOB HEDTEXHMHH.
OcHOBHAas LeNb JAaHHBIX HCCIIEIOBAHMH 3aK/I04YaeTcs B JOCTHKEHHH MaKCHMAallbHOM KOHBEPCHH
CMOI H ac(aJbTEeHOB TMKENBIX BBICOKOBI3KMX HedTeil ¢ HMCIONB30BaHHEM KaTalH3aTOPOB H
Pa3sTMYHBIX HHULUHPYIOLMX JAHHBIA nporece no6aBok. O3HakOMIIEHHE € AUCCEpTalMei H
aBTOpedepaToM Mo3BOIHIO OLeHHTh paboty CupuaeHko H.H. mo creayromum mo3uuusam.

1. AKTYaJIbHOCTH T€MBI

O6GbexToM rayOOKHMX HMCCIeJOBaHWil B JaHHOH paboTe cnykuiau oOpaslbl IBYX
NPUPOIHBIX OUTYMOB, INpaBWibHee OyJNeT cKa3aTh, TSDKENBIX BBICOKOBSI3KMX He(TeH u3
IEPMCKHX OTJIOXKeHMH AmampudHcKoro u  MopaoBo-KapManbkCKoro  MeCTOPOXKICHHH,
PACIIONIOKEHHBIX Ha TeppUTOpHH TaTapcTaHa. J[aHHBIE MECTOPOXKICHHS B HACTOsINEE BpeMs
HaxOIATCS B OIBITHO-IIPOMEIIUIEHHOH pa3paboTKe ¢ NPHUMEHEHHEM IapOrpaBHTAllMOHHOTO
metona apenaxa (SAGD). W, ecnu, npoGiemsl 100bIYH TEXKETBIX HedTeld, B onpeiencHHON
CTENEHH pEIIeHbl WJIM pelaloTcd, TO CYIUECTBYIOIIME pa3THYHBIE TEXHOJIOIMH HE
IPUCIIOCOOEHB] VI TPAHCIIOPTa M MepepaboTKU MOJ0OHOIO ChIPbS ¥ HE MOTYT PELIHTE Pl
BO3HHKAIOIIHUX MPOONieM, CBA3aHHBIX C €0 BBICOKOH BA3KOCTBIO M IIOTHOCTBIO, OHH IUIOXO
IIPOTEKAIOT B CKBAXHHE M MX CIIOKHO MepeKaduBaTh 1mo Hedrenpopoam. Ilpeanpustus takke
elle He TOTOBBI K IIPHEMY H IlepepadoTke TaKoro CHIPhs M3-3a BEICOKOTO COJCPIKaHHA CMOJIHCTO-
ac()aJIbTEHOBBIX BEIIECTB, CEPHHCTHIX COCIHHEHHI M METAJLIOB, CKIOHHBIX K 00Opa3oBaHMIO
KOKCa U OTPABJIEHHIO KaTanu3aTopoB. [103TOMy BBICOKOBSA3KHE HE(TH HA PHIHKE CTOAT JCIICBIC
M OTHOCATCH K KATErOpHH HHM3KOCOPTHBIX. ONHHM H3 BaKHEHINMX YCIOBUA NOIICpPKAHHSI
KOHKYPEHTOCIOCOOHOCTH 3KOHOMHKM Ha POCCHICKOM M MHPOBOM pBIHKax Ha CErofHd, a
0co0eHHO B Ommxaiilell IepCHEeKTHBE, ABIACTCA OCBOSHHE DPECYPCOB TKENBIX HedTed H
IPUPOIHLIX GHUTYMOB, 3aMachl KOTOPLIX B pecnyOmuke TaTapcTad ¢uuTatOTCsA KPYIHEHIINMH B
Poccuiickoii ®enepanuu, myTeM co3JaHHd HOBBIX d3(QQOEKTHBHBIX TexHOJOrH#. B aTOM miaHe
mucceprauMonHas  pabora  Ceupuaenko H.H. 1o  BBIBIEHMIO — 3aKOHOMEPHOCTEH
1peoGpa3oBaHus COCTaBa YIJEBOJOPOIHBIX M CMOJHCTO-ac(albTeHOBBIX KOMIIOHCHTOB
TSDKENBIX HedTell U MPUPOAHBEIX OUTYMOB B YCJIOBHAX KaTAIHTHYECKOrO M HEKATATHTHYECKOTO
KPEKHHra C LeNbl0 00NaropakuBaHHs MX COCTaBAa M CHHXKCHHS BS3KOCTH, HE BBI3BIBACT
COMHEHHH,

2. HayyHast HOBH3HA

HoBuszHa paGoThl 3aKiiO¥aeTcs B IIOJY4€HHH HOBBIX JaHHBIX O COCTaBe H
3aKOHOMEPHOCTAX M3MEHCHHI, IIPOUCXOANIMX B COCTABE M CTPYKTYpPE BBHICOKOMOJIEKYTAPHBIX
KOMIIOHEHTAaX TSKeNbIX HedTel M IPUPOIHBIX GUTYMaX - B CMOJaX H ac(anbTeHax B Ipoleccax
UX TEPMHYECKOTO H KATAIHTHYECKOTO KPEKHMHTa B 3aBUCHMOCTH OT BIHSHHS TEMIEpaTyphl
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IPOLIECCOB M NMPUPOIBI KaTalIn3aTopoB. [I0OCKONBKY MCCIENOBAaHUA MO MPEBPALICHUIO CMOJI H
acaJbTEHOB IPH TEPMUYECKOM KPEKHHT€, OU€Hb OIPAHUYEHBI, H CBA3aHBI, ITIaBHBIM 00pasoM, ¢
HX y4yacTHeM B o00pa3oBaHHH KOKCa, TO TIIONYYeHHblE B JaHHOH paboTe Hay4YHBIE W
SKCIIEpUMEHTAILHBIE MPUBOAAT Hac k Oonee TIiIyOOKOMYy NOHMMaHMIO (yHIaMeHTAIbHBIX
3aKOHOMEpHOCTEeH NpeoOpa3oBaHUs CIIOXKHBIX YITIEBOJAOPOAHBIX CHCTEM B npupo,uHLri( H
TEXHOIEHHBIX mporeccax. M 3T0 CoyXUT OCHOBOH MIf Hay4HO-OOOCHOBAHHBIX pEUICHHH B
BEIOOpPE ONMTHMANBHBIX CXEM MOJAEPHHM3ALUM YCTAHOBOK H OINpPEAC/ICHHS PEKHMOB U
nepepabOTKH TSHKEJIONO YIIIEBOJOPOIHOTO CHIPES Ha HedTenepepabaThIBAIOMINX IPEIIPUATHSX.

Ilpu BBINOJHEHHH AAHHOM paGoTBHI pelleH pAA 3a1ad, KOTOpble MOMOIIM IIIyOXe
PacKpBITh  CYHIHOCTH  HM3y4aeMBIX OOBEKTOB H  XMMHYECKMX  IIPEBpAllleHHH  HUX
BBLICOKOMOJIEKYJIAPHBIX KOMIIOHEHTOB B pAa3JIMYHbIX YCIOBHAX TEPMHYECKUX IIPOLECCOB.
BuIsBICHE! 3aKOHOMEPHOCTH IIPEBPAILEHAs KOMIIOHEHTOB TSKENBIX BBICOKOCEPHHCTHIX HedTell
(cMom, acdanpTeHOB, Macel) B CTAlMOHAPHBIX H MPOTOYHBIX YCIOBHAX KPEKHHIa IpH
pasIMYHBIX TEMIIEPAaTypax M JUIHTEILHOCTH S3KCIIEPUMEHTA, NPHBONAIIME K 00pasoOBaHHIO H
YBEJIHUEHHIO KOJHMYECTBA CBETJIbIX (pakiuii B AaHHOM cheipbe. [loiyueHbl HOBBIC NaHHEIE O
HAIIPABJAEHHOCTH H IJIyOHMHE [PEBpPAIICHUs YIJIEBOAOPOJOB, CMOI M acGalbTeHOB TSHKEIbIX
HedTell IpH MX KPEKHHIe B IPUCYTCTBHH: HAHOPA3MEPHOrO MOPOIIKA MEIH; ME30NOPHCTOro
AJIFOMOCHIIMKATA, MOAUQHUIMPOBAHHOIO HAHOPAa3MEPHBIM IIOPOLIKOM HHKEINA, IICOJHTHBIX
KaTaJH3aTOPOBOB, MOMM(HLIMPOBAHHBIX HAHOPa3MEPHBEIM IOPOIIKOM HHKENA; B KOMOMHALMH
IIPOLIECCOB MHMIMUpOBaHHA (eppocdepaMy H HpeaBapuTeNbHOH 00paboTKOM 030HOM.
[Tony4eHs! Hay4HbIE JAHHBIC O HANPABICHHOCTH M H3MEHEHHH CKODOCTEH peakiui KpeKHHIa
KOMIIOHEHTOB IIPUPOAHBIX OWTYMOB B [aHHBIX mpoueccaX. lIpeacTapnsior HaydHBIH |
NPOMBILIIEHHBIH HHTEpPEeC HOBBIE DPE3yJbTaThl O Npeodpa3soBaHUM KOMIIOHEHTOB NPHPOAHBIX
OHTYMOB B CBEPXKPHUTHYECKOI BOJIe IIPH HHHLIMMPOBAHUH IIPOLIECCOB KpeKuHra Geppochepam,
[IOKA3aBLIME BO3MOXKHOCTL 3HAYMTEILHOTO YBEIHYEHHMA CTENEHHM JECTPYKIHH CMOJ- H
achanpTeHOB ¢ oOpasoBaHHEeM CBETIBIX (pakiuii mpd HHMHOMpPOBaHMM  pEaKIHil
KOKCo0oOpasoBanns., Ha OCHOBaHHH SKCIEPUMEHTAIBHBLIX M PAaCUETHBIX JAHHBIX IOCTPOCHEI
yCpelHEHHBIE MOJIEKYJIbI CMOT H achalbTeHOB, NO3BOJIAIONIME HAITISAAHO INPENCTaBUTE H
OOBSCHUTh BBISBJICHHEIE CTPYKTYpPHble H3MEHEHHS B COCTaBE CJIOXKHBIX MOJIEKYN CMOJI H
ac(hanbTeHOB, BCIEACTBHE IPOTEKAHMS MPOLIECCOB AECTPYKIMU UX alH(aTHYECKHX (parMeHToB
H MPOLECCOB JETHAPUPOBAHMS H LIHKIHM3aLHUH HAQTEHOBEIX IMKJIOB. DTH JaHHbIC 3aKJIa/IbIBAIOT
OCHOBEI JIJI pa3pabOTKH U CO3/1aHHs HHHOBAIMOHHBIX MOJE/EH pasHYHBIX TEXHOJIOTHYECKHX
IPOLIECCOB MepepabOTKH TSKEIOTo YrIeBOJOPOAHOIO ChIPbS.

3. lIpaxkTH4yecKkast 3HAYUMOCTh padOThI

[TpakTHyeckas 3HAUYMMOCTH PabOTHI BBITEKAeT H3 IOCTABJIECHHBIX 3a1a4d ¥ IOMYYCHHBIX
pe3yNLTATOB. Pe3ynbTaThl HCCIENOBAaHHH 10 MOMCKY ONTHMAJIBHBEIX PEXHMOB, MO3BOJISIOIIHMX
npeoOpa3oBaTh [JaHHBIH BHJA YIJIEBOJOPOAHOTO ChIPbS M CHH3UTH B HEM COJAEpPXKaHUE
BBICOKOMOJIEKYJISIPHBIX ~ E€TEPOCOJACPIKAIUX COCAMHEHHH M KOKCOOOpasHBIX —IPOJIYKTOB
KpEKHHra, MOryT OHITh BoOCTpeOOBaHBl HE(TAHBIMH KOMIAHHSIMH, 3aHMMAIOLIMMHCA Kak
noOblyeit, Tak W JanbHermell nepepaboTKoN TSHKENOro YIJIEBOJOPOAHOIO CBHIPbS HE TOJIBKO B
Tarapcrane, Ho ¥ B Poccum, B uenom. OTH JaHHBIE HEOOXOAMMBI M Ul pa3pabOTKH HOBBIX
METOZOB H IOArOTOBKH ChIphs, KaK Ha IpOMBICJIAX, TaK W HA HaYaIbHBIX CTaJUAX €ro
IOArOTOBKH Ha HedrenepepaGaTHIBAIOIIKX MpeanpusTuax. [IpakTudyeckoe 3HayeHHe HUMeECT U
HCIONB30BAHHE B KAYECTBE KATATH3aTOPOB JICHIEBOI0 OTEUECTBEHHOIO ChIPhs, MOKHO CKa3aTb
OTXO0/I0B Mpou3BojcTBa (eppochep — KenezocoAepiKallinX IHEPreTHUECKUX 3071, OCTAOIHXCH



OT C3kMraHus OypeIX yrilei Ha TeIIOBBIX 3JIEKTPOCTAHILIUAX.

Kpome Toro, maHnble, NoXydeHHBIE B IpoLiecCe KATATMTHYECKOTO KpPEKHMHra TSHKeJIbIX
HepTell ¢  HCIONB3OBAHMEM  ME30IMOPHCTOrO  AMIOMOCHJIMKATa, MOAH(HIMPOBAHHOTO
HAHOPA3MEPHEIM MOPOIIKOM HHKENS, MOTYT OBITH OCHOBOM JUIA CO3JAaHMS KaTATHTHUCCKHX
0e3BOZIOPOAHBIX CHCTEM IEPEPabOTKH TAKEIOrO YIJIEBOJOPOIHOTO CHIPBS. ABTOPOM MOJaHa
3asBKa Ha [1aTEHT.

Pe3ynpTaThl KaTaJUTHYECKOTO KPEKHHIa B CBEPXKPUTHUECKOH BOJE, IIOKa3aBIIHE
3HAYHTENBHYIO NECTPYKIHIO CMOJ M achaJbTeHOB B BBHIOPAHHBIX YCIIOBHSX SKCIEPHMEHTA,
TaK)Xe MOTYT OBITh HCIONL30BaHLl NpH pa3paboTKe MHHOBAIIMOHHBIX TEXHHUYCCKUX pelICHHH
nepepaboTKH TSIKENOTO YTIAEBOAOPOIHOTO CHIPhS.

4. JlocTOBEPHOCTD Pe3y/IbTATOB U BHIBOJ0B

Hayunsie pesynprarel nuccepTaHTa OnyOJHMKOBAaHEI B 4 CTaThsX B XKYPHAaJIE M3 CIIMCKa
BAK u B 20 MaTtepuanax JokiajqoB Ha QopymMax M KOH(pEpeHIHSX pa3NTHMYHOro YpPOBHS.
JIOCTOBEPHOCTh IIOJIyYEHHBIX JAHHBIX, B TOM YHCIIE BBIBOJIOB, IOATBEPXKIAECTCA TEM, 4YTO
aHAJIM3Bl 110 ONpElENIEHHIO (PH3MKO-XMMHMUYECKHX XapaKTepUCTHK HMCXOJHBIX Hedred H
IPOJYKTOB MX KpPEKHMHIa BBIIOJIHEHBl B aKKpEAUTOBAHHOH 51abopaTopuUH YIIeBOAOPOAOB H
BLICOKOMOJIEKYNIAPHEIX coeauHennid Hedtu MHctutyTa xuMun Hehptn CO PAH. Brissnennsle
Pa3iHyMs B COCTABE M CBOHCTBAX MCXOIHBIX OOBEKTOB IO IUIOTHOCTH, BA3KOCTH, COAEPIKAHHIO
CEpBI, CMOJI, acAJBTEHOB U 10 (HPAKLIHOHHOMY COCTABY HAIIUIM CBOE OTPAXKEHHE M B KaYeCTBE
MIPOJAYKTOB UX KpeKHHra. B aKcnepuMeHTaIbHOM YyacTH paboThl NOAPOOHO OMHCAHLI YCIOBHSA, U
METOJIMKA MPOBEJECHHUA KPEKHHra MCCIeAyeMbIX OOBEKTOB B CTALMOHAPHOM H IIPOTOYHOM
peXHMax B MPUCYTCTBHH Pa3IMYHBIX KaTaTHTHUYecKUX n00aBoK. KpekuHr HedTell B mpoToYHOM
pexxuMe IMpPOBOAWIM Ha IIPOMBINUICHHOH ycraHoBke (mpousBoauTend - 3A0 «Kartakon» ¢
perucTpupyeMeIMH pabounmu napamerpaMH. [IpuBeneHa M omMcaHa NPUHIMNHANBHAA CXeMa
YCTAaHOBKH i 00paOOTKH CHIpbS O30HO-KHUCJIOPOAHOH cMechro. [IpuBelieHBl XMMHYECKHH
cocTaB (peppoctep U XapaKTepHCTHKU KaTaIu3aTOPOB KPEKHHIa.

B BuHay Manoro KoJM4ecTBa, IPOAYKTa, MOJY4aeMOro B 3KCIepUMEHTax (aBTOKIIAB
o6beMoM 12 cM’), aBTOp HCIONB30BAN METOMIbl, TO3BOJIIONIHE C JOCTATOYHON TOYHOCTBIO
OMpEJENHTE HX COCTaB, C Y4ETOM HOPMAaTHBHBIX JaHHBIX [JIs ONpENEIeHHs BELIECTBEHHOIO
cocTaBa. JTO TEPMHUYECKUH METOA AN ONpeleNeHUs COACpXkKaHHA CBETIBIX (pakUui, METO.
KUIAKOCTHO-aICOpOLMOHHON XpoMaTorpaduu Ansd ONpeAeNcHUs IPYNIOBOrO COCTAaBa, aHaJIH3
razoo0pasHbeIX IPOAYKTOB METOIOM ra3oBoif XxpoMarorpaguu Ha cTaHZApTHOM Xpomarorpade
«XpoMaTpoH». Pe3ynbraThl aHaNM30B Tak:Ke OTBeUaH TpeOOBaHUAM NIOBTOPAEMOCTH.

B paGoTe wHccnenoBaH CTPYKTYPHO-ITPYNIOBOH cocTaB cMol M achalbTeHOB,
BBIIEJICHHBIX W3 MCXOJHBIX He(hTell M NMpPOAYKTOB KPEKHHra II0 METOJHKE, pa3paboTaHHOH B
Hucrutyre XuMHH He(TH, W IIHPOKO anpoOMpOBaHHOW Ha JIPYIMX aHAJOTMYHBIX OOBEKTaX.
Hcnonp3yeMble B JaHHOM pPacyeTHOM MeETOj/le aHAJIUTHYECKHE [aHHBIE [0 JJIEMEHTHOMY
COCTaBy, CpelHel MosieKysipHOH Macce U [IMP-criekTpel Oy4YeHBI TAaKXKe 10 aTTECTOBAHHBIM
WIH CTaHAApTU30BAaHHBIM METOJMKAM C MPHUMEHEHHEM DENEPHBIX COEJIMHEHHH — BHYTPEHHHX
cTaHmapToB. HaneXHOCTB OKCIEPUMEHTAIBHBIX pPE3YIbTATOB IPENOIIPENENAeTCs TaKKe
TOYHOCTBIO (HU3MYECKMX M XMMUYECKMX METOJOB M 00Ileil HalpaBI€HHOCTBIO M3MEHEHHH B
IIPOAYKTaX TEpPMHYECKOTO KpEeKHHIra IpH HX CONOCTAaBJIEHHHM C pe3yJbTaTaMH NapallebHbBIX
HCCJICIOBAHMH M ONyOJMKOBAaHHBIMH JIMTEPATYPHBIMHM JAaHHBIMHM BCAYIIMX YYEHBIX HalleH
CTpaHBI U 3apyOeixHBIX CTPaH.



5. O6was oueHka AuccepTaHOHHOMN padoThl

JluccepTanus TpagHIMOHHO COCTOHT W3 BBEJEHHS, YETHIPEX IJIaB, BHIBOJOB M CIIHMCKA
HCIIOJIB30BAHHOM IHTEpaTypel U3 134 HauMeHOBaHHH M M3J0XKeHa Ha 134 cTpaHHIAX TEKCTa,
BKIo4as 11 pucynkoB u 48 tabmun. MimocTpalMoHHBI MaTepHal B OCHOBHOM HE BBHI3LIBAIOT
Hapekanui. Crmcok mmTepaTypbl HabpaH B cootBercTBHH ¢ ['OCTom. PaGora nammcana
TPaMOTHBIM SI3BIKOM, YETKO ¥ MOC/IEA0BATEIBHO H3I0KEHA.

B nepeoii 2n1age npuBeieH A0CTaTOYHO KpaTKuil, HO HHGOPMAIMOHHBIA JTHTEPATYPHBIMA
0030p, OCBENIAIONIMH COCTOSHHE HM3YYEHHOCTH IPOONEMbl HCCIIEOBaHHUs, BKJIKOYas COCTAB
IPHPOIHEIX OHTYMOB M MeTOABl HX Iepepa®oTkH. [laHO ONMHCAHHE Pa3IuYHBIX KOMIIOHEHTOB
OPUPOIHEIX OHTYMOB, 0co00€ BHHMaHHE YJCIICHO BBICOKOMOJICKY/ISPHBIM KOMIIOHEHTaM
cMonmaM M acanpTeHaM, TeTepOaTOMHBIM  CEPOCOAEPXKAIIMM,  Aa30TCOACPKAIIHM U
KHCJIOPOACOJEPXKAIMM KOMIIOHeHTaM HedTell © npHpoaHbIX 6uTyMOB. Ha mpuMepe
JUTEPATYPHBIX HCTOYHHKOB II0KA3aHA BAXKHOCTh MPUMEHEHHs B IepepaboTke Hedreit
TEPMHYECKUX H KaTAIUTUYECKUX METOJOB, a TaKKe FHIPOKPEKHUHTa, pacCMOTPEHBI BO3MOKHBIE
npeBpallieHusA HedTel B JaHHBIX JeCTPYKTHBHEIX IPOLECCAX H XHMH3M [IPOIECCOB KOKCOBAHHS.
PaccMOTpeHBl  NpPOMBINIICHHO — pealH30OBaHHBIE — MpOLECChl  nepepaloTKH  TAXKEIOro
YIJIEBOJOPOJHOTO CBIPBS, a TaKkKe pa3zpabaTbiBaeMble criocoOBbl ero nepepaboTKu B Ipoleccax
akBakoHBepcHH. Ocoboe BHMMaHHe 00pallleHO Ha crmocoObl TEPMOKPEKHUHTA TAXKENBIX HedTeit ¢
pa3sIMYHBIMM  00aBKaMHU: 4YacTHUIAMH YIJIA, Kele3a, OTpaboTaHHBIMH KaTalH3aTOPaMH,
JKEJNE30PYAHBIMH KOHLIEHTpaTaMH W CIAaHIAMH, B KOTOPHIX MHHEpalbHas 4acTh BBICTYIAeT B
KauecTBe ancopOeHTOB Kokca. B naHHOH riaBe o0OCHOBaHBI 3aJauyd  HMCCIEAOBaHUH U
OMpeZeNeHbl UX ITallbl.

Bo emopoii 2nage npuBeneHbl (GH3UKO-XMMHUYECKHE XapaKTEPHCTHKH HCCIIETyEeMBIX
OOBEKTOB, CTPYKTYPHO-IPYIIOBbIE [IapDaMETPhl HX CMOJ U acGalbTeHOB, XMMUYECKHI COCTaB
MarHMTHBIX (eppocep H XapakTepUCTHKa KaTaau3aTOpOB, HCIIONB3YEMBIX IIPH KpPEKUHTe
JaHHOTO BHUJA CHIPbs, aHaJW3 ra3oB. J[aHO ONMHCaHME HCIOJIB3YEMBIX METOAMK aHalIu3a U
CTPYKTYPHO-TPYIIIIOBOTO METOJA aHalHM3a CMON M ac(albTeHOB € IIPUBIEYEHHE Kak
JKCIIEPHMEHTAIBHBIX, TaK U pacYeTHBIX JIAHHBIX 00 HX CTPYKTYype.

B mpemeoeii 2nage 1NpeAcTaBIEHBl IOMYYEHHBIE pe3yabTaThl IO TEPMUYECKOH
JECTPYKIMH cMOJ M acanbTeHOB HcclenyeMbIX 00BeKTOB npu Temreparypax 450 °C B
IIPOTOYHOM H CTallHOHApHOM pexxumax. [IpuBeJeHbl TakKe pacCYUTaHHbIe BEJIMYMHBI KOHCTAHT
CKOpOCTEH peakuMif, Ha OCHOBAaHHMM CHSATBHIX KMHETHYECKHX KPHMBBIX IpoIecca KPEKHHIa B
uHTepBase TemiepaTyp 350-450 °C u [peanoNoXKHMTENBHBIE CXEMBI HX TEPMHYECKHX
npeBpanieHui. [ yeTaHOBIEHHS OCHOBHBIX HAlpPaBJEHUH AECTPYKLHMU BBICOKOMOIEKYIIPHBIX
FE€TEPOATOMHBIX KOMIIOHEHTOB IIPOBEJEH CTPYKTYPHO-TPYIIIOBOH aHAJM3 CMOJ M achalbTeHOB
HCXOIHEIX OHTYMOB M NPOJYKTOB MX KpekuHra. CoriacHo IMpHBEAEHHBIM CXeMaM, aJKHIIEHBIE
IICTIOYKH OTPBIBAIOTCS OT MOJIEKYJI, 00pa3ys paJuKaibl apOMaTHYECKUX CTPYKTYP, CKIOHHBIX K
KOKcooOpa3oBaHHIO. Jlamee pa3pymialoTcss MOJIEKYJIsl c¢MOJ ¢ oOpasoBaHueM OH- W TpH-
apOMaTHYECKHX YIJIEBOJOPOJOB, BXOAJLIMX B cocTaB Maced. M, kak mnomaraer aBTop,
o0pa3oBaHHe NPH KPEKHHIE 3HAUYUTEIBHBIX KOMHYECTB ra3000pa3HbIX MPOLYKTOB 00YCIOBICHO
necTpykuueid macen. B naHHOH riiaBe NmpHBENEHBI TAKXKE PE3YNBTATHI HCCIICAOBAHUI BIHSHHS
npeaBapuTenbHOH 00paboTkM HedTed 030HOM Ha HANPaBICHHOCTh pEaKIHMH JeCTPYKIHH
OCHOBHBIX KOMIIOHEHTOB H BTOPHYHBIX pPeakiuil ¢ o6pa3oBaHHEM MPOMEXYTOUHEIX MPOIYKTOB.
YCTaHOBICHO, YTO OCHOBHBIMH INPOAYKTaMH JECTPYKLMH MpH KPEKHHIe O30HHPOBAHHBIX
HeTeH SABIAIOTCA CMONBL ABTOP OTMEYaeT KaK IOJOXKHTENbHbIe, TAaK U OTpPHILIATENBHBIE
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MOMEHTHI IIPOBOAUMBIX JKCIEPUMEHTOB, YTO B JaIbHEHIINHX paloTax MO3BOJIMT CHEHATHCTAM
M30eKaTh MHOTHX TPOOJIEM IIPH OCBOSHHH PECYPCOB TSDKEIOO YIVIEBOAOPOIHOTO CHIPBSL.

B uemeepmoii 2nase paccMaTpuBalOTCH OCOOEHHOCTH H3MEHEHHS CMOJIHCTO-
ac(aIbTEHOBBIX M CEPHHUCTBIX COEMHEHHH TSOKENBIX HE(TEH NPH KAaTATMTHYECKOM KPEKHHIE C
[IPUMEHEHHUEM Da3JIMYHbIX HHHLHHPYIOLUIMX JaHHBIH [pPOLEcC KaTAIMTUYECKHX M00aBOK.
Hcenenopanus NpoAYKTOBR OMNBITOB BBINOJHEHO 110 AHAWIOTHYHOH cXeMe, Kak M IpPOIAYKTOB
TEPMHYECKOTO KPEeKUHIa. Pe3ybTaThl MOKA3bIBAIOT, YTO [P KATAJIMTHYECKOM KpEeKHHIre Hedrel
B npucytctBuH deppochep (OC) obpasyercs Gonplie KOKca U MEHBIIE ra3a M0 CPaBHEHHIO C
kpekunroMm ©6e3 @C, B pesynpTate yBENMYEHHS IECTPYKIHH CMOJIHCTO-ac(aIbTeHOBBIX
KOMITOHEHTOB. OJHAKO IIpH 3TOM CHH)KAeTcs TeMIleparypa Hadana KUIICHHS XKUAKUX IPOAYKTOB
KpeKHHra U obpasyercs MOIOJHUTENILHOE KONHYecTBO OEH3WHOBBIX M IU3ENBHBIX (pakiiuii,
paspymialoTcs cepHUCTBIE coeinHenus. OOpalieHo BHUMaHKUE Ha BIUSHUE MPHPOILI HCXOIHBIX
00BEKTOB Ha COCTaB NMPOAYKTOB KaTaTUTHYECKOTO KpekuHra. [laHHble CTPYKTYpHO-IPYNIIOBBIX
apaMeTpoB CMOJ U acambTEHOB, CBUIAETENBCTBYIOT 00 YBETHUECHHH CPEOHHUX MOJEKYJ CMOJ
NpH KpekuHre B npucytcTBHH ©C, rimaBHEIM 00pa3oM, 3a CUET YBEIMUEHHUs KOJHYECTBA aTOMOB
yriepoaa B anudaruyeckux (parmenrtax. [Ipu 310M pasmepsl cpeHUX MOJIEKY] acanbTeHOB
YMEHBIIAIOTCS BCJIEACTBHE CHIDKeHHMS HadTeHOBBIX UHKIOB. IlpeBanupyromeil peakuued B
npouecce KpekuHra 6utymoB ¢ ©C, no MHeHHIO aBTOpa, OyIeT He apOMaTH3alus U [UKIIH3alUsl
anmudaTHyecKnX (pparMeHTOB, Kak mpu KpekuHre 6e3 ©C, a packpeiTue HaTEHOBBIX KOJIEL C
oOpa3oBaHHeM COEQMHEHMH, BXOASmMUX B cocraB Macel. [lo [aHHBIM BEIIECTBEHHOIO H
(pakIMOHHOrO cOcTaBa IOKa3aHo, 4TO ucnonpzoBaHue OC B mponecce KpekuHra
00paboTaHHBIX O030HOM OWTYMOB II03BOJS€T pa3pyliuTe Oonee 33 % HX CMOJIHCTO-
acanbTeHOBBIX KOMIIOHEHTOB. [losyueHBI HMHTEpEeCHBIE pe3yabTaThl H IO OTJIMYHTEJIBHBIM
0COOEHHOCTSM TPOTEKaHUs TMpOLECCOB KpeKHHra OT MPHpOABI KaTalu3aTOpOB IIPH
UCIOJIB30BaHMH HAHOMOPOIIKOB METAJUIOB M JIPYTMX KaTAIHTHYECKUX N00aBOK.

Oco0bIil HHTEPEC MPECTABISIOT PE3YJIbTAThl KPEKUHTA THKeIOH HeTH ANManbuMHCKOTO
MecTopokaeHHs B mpucyTcTBud PC B cBepXkpuTHueckod Bojae npu Temmeparype 500 °C,
[IOKA3aBLIKE CYLIECTBEHHbIE U3MEHEHU B ee cocraBe. B ycnoBusx skcnepuMenTa 6e3 1o6aBok
@C Taxxe HabmogaeTcs rIy0oKas AeCTPYKIHS BceX KOMIIOHEHTOB HedTH. BaxkHO OTMETHTSE TO,
YTO NPUCYTCTBHE BOABI B CBEPXKPUTHUYECKHX YCJIOBHAX H DC 1103BONIAET CHH3HTL COAEpKaHUE
cMON U acanbTEHOB, COJAEP)KaHHWE CEpHl, a TAKOKE BBIXOJ raza M KOKCa, 110 CPaBHEHHIO ¢
KpeKHHTroM 6e3 106aBoK.

3ameyanus k paborte

1. Ctp. 36, puc. 2.1 (cxeMa yCTaHOBKM KpeKuHra) u crp. 39, puc. 2.2 (cxeMa yCTaHOBKH
030HHPOBaHHs). PHCYHKM CXeM OCHOBHBIX 3KCIIEPHMEHTAIBHBIX YCTAHOBOK HEOOJBIIOTO
pasMepa U O4YCHb He YeTKHE, B TO BpeMs Kak Ha cTp. 40 (puc. 2.3) Ha NOJOBHHE CTPAHHIE
[IpUBeCHA CTAHIAPTHAS CXEMa OIpeeNeH s IPYIIIIOBOTO COCTABa.

2. EcThb HEKOTOphIE 3aMeYaHHs K NPEJCTABICHHIO OCHOBHBIX Pe€3yJIbTAaTOB M BLEIBOJOB
paboTel. O4eHb XOpOLIO, YTO B raBaX 3 W 4, rae IpeAcTaBlCHBl H OOCYXAEHBI, OCHOBHbBIE
pe3y/ibTaThl HCCIIEOBAHHMH, JAHO KpaTKoe BBEINCHHE O COJACp)KaHHMM IJIaBbl, HO IIPH 3TOM
oTCyTCTBYET 0000IIEHHE O MMOJTyYeHHBIX pe3ynbTaTtaX Mo OTAENLHBIM IaBaM. B pasmene 4 mox
KPYITHBIM 3aroJIOBKOM BBIIENICHO «3aKIIOUeHHE», B KOTOPOM 00O0OIIEHB! pe3ybTaThl IO BCEM
IKCIIEPUMEHTAM KpEKHHra TshKeNIbIx Hedrell. He coBceM NPUBBIYHO, YTO B 3aKJIIOYEHHH aBTOP
JaeT CCBUIKH Ha paHee IpeNCTaBJeHHble PUCYHKH M o0CyXaaeT paHee OOCYXIEHHBIE B
COOTBETCTBYIOIMX INlaBaX pe3yNbTaThl, HO IPEJCTABIEHHbIE B HOBBIX TaOnMiax. [leno B ToM,
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yro paboTa, KakeTcs y)Ke 3aBepllieHa, ecTh 3aKJIoucHHe, TeM OoJiee, YTO Ha cleIyrolei
CTpaHHUIE NPeJCTaBIeH CIIMCOK COKpalleHHi, KOTOpbl npuBoauTcs 1HO0 B Hayane paboTel,
mnbo B koHue. OgHako Ha crpaHuuax 120 u 121 mocne cnucka COKpalleHUMH IpelcTaBJIeHb!
0co00 He BbIIEICHHbIC BBIBOJbI [0 PE3y/IbTAaTaM HCCefoBaHui. TpyaHO cKa3atk, ONpaBAaHO I
Takoe noctpoeHue padotel. Kaxercs, 4To 3T0 HE COBCEM JIOTHUYHO.

3. B BeIBogax quccepTaldd B KAUeCTBE OCHOBHOHN XapaKTEPHUCTHKH HCXOAHBIX OOBEKTOB
ucnonbzyercs otHowmweHue H/C. HemoHATHO, 4YTO 3TO 3a BENHMYHHA: IPOCTO OTHOLIEHHE
COAEp>KaHUs YIIIepoaa K BOZOPOAY 110 JaHHBIM 3JIEMEHTHOTO aHaIH3a, HJIH aTOMHOE OTHOILIEHHE
aTuX BenuuuH. Ha cTp. 56 mpm aHamu3e CTPYKTYpPHO-TPYIIIOBOTO COCTaBa CPEJHHX MOJIEKYJ
cMonl U achalbTeHOB, TaKXe HCIONb3yeTcs JaHHOe oTHolueHHe. [IockonbKy Ha OCHOBaHHH
BEJINYMHEI 3TOTO COOTHOIIEHHUS IpeanaracTcs M BLIOOp pa3lMyHBIX BapHaHTOB [epepadOTKH
TSDKEJIOT0 CHIPhs, TO He00X0IUMO KOHKPETHEE OXapaKTepH30BaTh 3TOT [10KA3aTeb.

4. B mucceprauuu M pedepare HccaenyeMble OOBEKTBl KIACCHOHIMPYIOTCA Kak
MpHpoaHbIe OUTYMBbL. ABTOpP npuBoAUT Kinaccuuxaimio I[Toxonosoit FO.B. (2005 r.), B xoTOpOii
BCE Pa3HOBHMJIHOCTH YIJIEBOJOPOIHEIX (DIIFOMIOB OTHECEHBI K OuTyMaM. Bonpoc knaccudukarmu
TSOKEJIBIX HeQTell M NPHPOJHBIX OUTYMOB JOCTAaTOYHO CJIOXKEH, HO €CTh OOIIENpUHSATHIE
K1accu(UKalyMi, B KOTOPbIX (uirouiel ¢ mioTHocThio 750-960 Kr/cM® W colepsKaHHeM Mace
Gonee 65 % otHocaTca K HedTaM. HeobOxomumo Obulo Obl npuBeCTH 3apyOesKHEIE
K1acCH(GHKAIMK U OTEYECTBEHHEIE, YTOOBI KaK-TO KOHKPETHO KIacCH(pHULUPOBATH HCCIIENLYEMBIE
00nekTel. B wactHOCTH, cornacHo ['OCT P 51858-2002 «HedTsr, 06mue TeXHUUYECKHE YCIOBHAY,
He(TH ¢ IUIOTHOCTLIO BhIlle §99.3 KI/M® OTHOCATCS K GHTYMUHO3HBIM Hedsiv. McTopryeckn
CIIOKHJIOCH Tak, 4To B TarapcTtaHe OTKpBITBIE IIEPMCKHE 3aJI€kKH YIIEBOLOPOJOB B
HOBEPXHOCTHBIX OTIIOXKEHUAX OCAJOYHOM TONIIH ObUTH Ha3BaHBI NIPHPOJHEIMH OHTyMamH. Ho B
[OCJIeJHHE TOJIbI MHOrQ CJIeNlaHo, 4TOOBl HCIpPaBHTh 3Ty OWIMOKY, W IIEPEBECTH Pl HX
npeJicTaBUTENIeH B paspsii TSKeNbIX BRICOKOBA3KHX Hedtel. Mccnenyemsie B pabore OMTy™mEI
Amanpynackoro ¥ Mopjoeo-KapMansckoro MeCTOPOMKAECHUS IO IJIOTHOCTH H  BA3KOCTH
OTHOCATCS K TSDKEJIBIM BBICOKOBS3KMM He(dTsiM. OTHOCHTEIBLHO BBICOKOE COJAEP)KAaHHE B HHUX
Macen (67,6 u 70,3%, COOTBETCTBEHHO) TaK)XKe MCKIIOYAcT BO3MOXKHOCTH HMX OTHECEHHS K
npupoaHBEIM OuTyMaM. B paboTe, K coXaleHHIO, OTCYTCTBYET HMX [€0JIOTHYecKas IpHBA3KaA:
HCH3BECTHO M3 KAaKHX CKBaXXHH OHHU JOOBITBHI, KAKOTO BpPEMEHH OTOOpPa M KAKMM METOIOM, HET
000oCHOBaHHs BhIOOpa HaHHBIX 00BekTOB. B paboTe ucnonb3yercs HazpaHue «KapMaibCkui
OUTYM», HO 10 CBOMCTBaM 3TO BLICOKOBA3Kas HepTb MoproBo-KapManbcKoro MeCTOpOXKAEHHUS.

5. Ctp. 37, Tabn. 2.4. XoTenock Obl 3HATh, IPUCYTCTBYIOT JIH B IIPUMEHAEMBIX B KAYECTBE
karanusaropa ¢epppocdepax, KpoMe OKCHJA Kene3a U APYTHE MHUKPOIJIEMEHTHI, XapaKTepHbIe
s HedTeir W HedTenpoayKToB (Hampumep, HUKeNb, KOOAlbT, MeAb U Ap.), KOTOPbIE MOTYT
TaKke 007aJaTh KaTATMTHYECKHMH CBOHCTBAMH, IIOCKOJBKY KaTalM3aTop BBOIMUTCA B
CpaBHHTENBHO GOJNBIINX KOHUEHTpanuax. [lockonpky deppocdeps! - 3T0 MHHEPAIBHBIH OCTATOK
OT CXKMTAHHA OYPOro YIJis, TO IPHCYTCTBUE APYTHX MUKPOAJIEMEHTOB BIIOJIHE BEPOSTHO.

5. Ctp. 49, 1abn. 3.1. BrI3bIBaeT HEKOTOpPOE COMHEHHE JIOCTOBEPHOCTh OIpPEICICHHSA
(bpakIHOHHOIO COCTaBA NPOJAYKTOB KPEKHHIa METOJOM TEPMHUYECKOr0 aHAIU3a.

6. Hcnonesyemble B pedepare COKpalleHHs HCCIEIYyeMBIX OOBEKTOB, B YaCTHOCTH,
COKpallleHHble 0003HaueHuss HaHopasMepHbIX mnopomkoB (HPII) weramnos wu  japyrux
KaTaJH3aTOPOB, 3aTPYJHAOT IOHUMaHHEe TEKCTa.

Crenadnrle 3aMedYaHys He BIMAIOT HA MOJI0KHTEIBHYIO OLEHKY BBIOJHEHHOH paboTEI U
HE CTaBAT I10]] COMHEHHE OCHOBHEIE BEIBOJBI JUCCepTALMH. ABTOpedepaT MOJTHOCTBIO OTPaXKaeT
coaep)kaHue JUCCePTALlMOHHOH paboTHI.
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Ha oCHOBaHWM aHATK3a IPEICTABIEHHOIO JUCCEPTALIMOHHOTO MaTepraia CUATalo, UTO. B
paboTe mpencraBieH, 000OIIEH W NPOaHATH3UPOBAH 60JBIION 00BEM ADKCIEPMMEHTAIBHOTO
Mareprana. Tema JUCCEPTAMOHHOH DabOTBI aKTyanbHA, BBIBOJABI M PEKOMCHIAMHH BIIOJIHE
06OCHOBAHBI M SBISIOTCS HOBBIMM. Pa0oTa BBINOJHEHA Ha JOCTATOYHO BBICOKOM HaydHOM
ypoBHE. B pe3yipTaTe TEOPETHYECKHX M SKCIEPHMCHTAIPHBIX HCCIIeIOBaHUM MOTy4YEHEl HOBBIE
JaHHBIE O 3aKOHOMEPHOCTSAX M OCOOEHHOCTSX H3MEHEHHs COCTaBa TAKEIIBIX HeTe U HX
BHICOKOMOJIEKY/ISPHEIX KOMIIOHEHTOB B TPOLECCAX TEPMHYECKOTO ¥ KATATHTHHECKOTO
KpeKWHra. ABTOp B IOJNHOM Mepe PacKpbll H3Y4eHHOCTh IOCTABICHHBIX BOIPOCOB M 3amad.
[losyd4eHHEIE pe3y IbTaThl PACIIMPSIOT QYHIaMEHTAIBHBIC [I03HAHMA B 00J1aCTH XUMHHU TSDKEIIBIX
He(TAHBIX YIIEBOZOPOJOB U CO3[AIOT HAYYHYIO OCHOBY IUIA pa3paboTKH HOBBIX TEXHOJOTHH
JIOOBIUK ¥ IepepabOTKU TSIKEIOTO YIJIEBOAOPOJHOTO CHIPBSL. Ony6nuKOBaHHEIE pa60T51 B BUJE
cTaTell W MaTepHaoB KoH(GepeHIHH W Te3uCOB OOCYKIAIUCh Ha KOH(EPEHIUIX Pa3InYHOro
YPOBHSL.

JluccepTanus cooTBeTcTByeT TpeboBanuaM I. 9 «I1oNoKeHHs O MOPSAKE MPHCYIKICHH
y4EHBIX CTEHCHEW», yTBEPIKACHHOTO MOCTaHOBICHUEM ITpasurenscTBa Poccuiickoi Denepanuu
ot 24 centsiops 2013 r. Ne 842, npenpsasngemsiM BAK Poccnn K KaHAMAATCKUM THCCEPTALIMM,
a ee aBTop, CBupumeHko Hukura Hukonaeud, 3aciyuBacT NPHCBOCHHA yUEHOH CTeneHH
KaHIAIATA XMMUIECKHX HayK no crenuansrocty: 02.00.13 — «Hedrexumusy.

Benymmii Hay4HBIH COTPYAHUK

MHCTUTYTa OpraHnyecKoll i QU3nYecKOd XUMUH

um. A.E. Ap6y3osa Kasanckoro Hayysoro nenrpa PAH
JOKTOP XUMHUYECKHX HAYK

420088, Ka3anb, yi1. Ax. Ap6y30Ba, 1. 8

Ten: 8(917)228-51-12
E-mail: kayukova@jiopec.ru W ——  T.IL Karokosa
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