OT3bIB

OGHUHAIBHOTO ONMOHEHTa Ha auccepraumioo CunantheBa AHToHa CepreeBuua
«l'a3n¢pukaiysi OpraHMYECKUX OTXOIOB BBICOKOTEMIIEPATYPHBIMH MPOLYKTAMH
ra3oBOH JICTOHALMU», NIPEJCTABICHHYIO Ha COMCKAHWE YUEHOW CTENEeHU KaH/u/ara
(u3uKo-MaTeMaTHYECKUX HAyK IO crenuansHoctd 1.3.17 — xumuueckas (pusmka,

TOPEHHE U B3pBIB, (PU3UKA YIKCTPEMATBHBIX COCTOSHHUII BEllEeCTBA

Huccepranmonnas pabora CunanteeBa AHToHa CepreeBMya MOCBSIIECHA
UCCJIC/IOBAHUIO  TIPOIICCCOB  HEKATAJIUTUYECKOM Tra3su@uKalud  OpraHu4eCKuX
OTXO/I0B IPOAYKTaMH JIETOHALMU. DTU UCCIECJOBAaHUs HAIpaBIICHbI, BO-IIEPBBIX Ha
pa3paboTKy Hay4yHBIX OCHOB IPOEKTHMPOBAaHHS Tra3u(MKaTOpOB OPraHHYECKOro
Chlpbs B pasHBIX arperatHbIX COCTOSHHUAX, IJ€ B KadecTBe paboyero Tesa
MCIIOJIB3YFOTCS TIPOYKThI JI€TOHALMH, [TOJy4aeMble B pe3yJbTare JEeTOHAIMOHHOTO
CropaHus yIjl€BOJAOPOAHOIO CBIPbS, B TOM YHUCJIE TOPIOYMX I'a30B MPU CaMO3AIMTKE
npouecca, U BO-BTOPBIX Ha aBTOTEPMHUYECKYIO KOHBEPCHIO MPUPOIAHOrO rasa B

CHUHTC3 ras.

PaccMarpuBaemasi TEXHOJOIMS XapaKTEpU3yeTCsl OTCYTCTBHEM BPEIHBIX
BBIOPOCOB, HU3KOW YHEPrOEMKOCTBIO, BOBMOXKHOCTBIO UCIOJIB30BaHUSI XMMHUYECKOI
OSHEPrud CaMHMX OTXOJIOB, MPUEMIIEMON TPOU3BOAUTEILHOCTBIO M HEBBICOKOI
KaluTaJ0eMKOCTBI0. B TO ke BpeMss Ha MOMEHT Hadaja JMCCEPTAlMOHHOIO
UCCJICIOBAHUS HAy4YHBIX M MPAKTUYECKUX 3HAHUWA 10 BBICOKOTEMIIEpATypHOM
rasupuKalud  OpPraHUYeCKUX OTXOAOB OBLJIO  COBEPIIEHHO  HEIO0CTaTOYHO.
COOTBETCTBEHHO, JAMCCEpPTAllMOHHAs paboTa sBISETCS KpaiiHe akTyaJbHON WH

WHTEPECHOU C HAyYHOM! M MPAKTUYECKON TOYKHU 3pEHUSI.



Hucceprauus CunantbeBa A.C. uznoxkena Ha 130 cTpaHMI@X, COCTOUT M3
BBCJICHHS, YCTBIPEX IaB, (OPMYJIMPOBOK OCHOBHBIX pE3YJLETATOB M BBIBOJIOB,

CIIMCKa [IUTHPYEMOH JiuTeparypsl U3 127 HauMEHOBaHUIA.

Bo BBeI€HMHM pPacKpHITHI aKTyaJbHOCTh ¥ Hay4yHas HOBU3HA pPabOThI,
ONpPEJEICHBl L€ M 3a/Ja4yd HUCCIEIOBaHUS, TPUBEACHBI OCHOBHBIE ITOJIOKEHMUS,

BBIHOCHUMBIC HaA 3all1TYy.

B nepBoii r1aBe npoBeseH UCUEPIBIBAIONIMIA JTUTEPATY PHBIN 0030p M3BECTHBIX
METO/I0B HM3KO- U BBICOKOTEMIIEPATY pHOM ra3uuKalui OpraHudeCKUX OTXOI0B.

Bo Bropo#i IaBe NpeACTaBlIEHbl pe3y/lbTaThl aHalW3a CTPYKTYp TEUCHHS
YJABTPa-MEPErpeThiX ra30BbIX CTPYH, NEPUOJUUECKU UHKEKTUPYEMBIX B PEAKTOp U3
MMITYJIbCHO-AECTOHALMOHHBIX IymieKk. ChenaH pacyer TemIreparypHbIX TMojied B
peakTope OT BPEMEHH, BBHINOJIHEHBl TEPMOAMHAMHYECKHUE pacyeThl Tpoiecca
razudukanu Oyporo yris pu HATMYUU JIETOHAMOHHBIX MPOIXYKTOB, OMPEICICHbI
ONTHUMAJIbHBIE COOTHOIIEHHS Ta3sU(pUIUPYIOLUIET0 areHTa W Chipbsi B Ipolecce
ras3upukalui ¢ caMO3alMKJIMBAaHUEM IIpolecca NPU Pa3IUYHBIX JIABJICHUAX U
temneparypax. Pacder mnpousBoaMiICs B paMKaX H3BECTHBIX KOMIIBIOTEPHBIX
NporpaMM pacueTa XUMHUYECKOTO DPAaBHOBECUS M UHUCIEHHOIO MOJE/IMPOBAHMS
JUHAMUKH [IPOIyKTOB Ia30BO# J€TOHALIUH.

Pe3ynbTarbl pacyeToB IIMPOKO MCIOJIL30BaHbI B JajbHeieil paGore npu
TUIAHUPOBAaHUM U  TMPOBEJCHUM OKCIIEPUMEHTOB M  aHAJIM3€  IOJYYEHHBIX
pe3yJbTaToB.

B Tperbell m1aBe U30XKEHbl SKCIIEPUMEHTAIbHBIEC PE3YJIbTaThl, MIOJTy4YEHHBIE B
X0JI€ TIOMCKA ONTUMAJILHBIX YCIIOBUI ISl aBTOTEPMUYECKOM KOHBEPCHH ITPUPOAHOIO
rasa u ra3uukai OpraHMyecKux OTXO00B B PAa3JIMYHbIX arpEraTHbIX COCTOSTHUAX.
WccnenoBanus BKIIOYAIM BapbUpPOBAHUE TaKUX MApaMeTpPoOB, Kak 0ObEM IOAAYM
CBIPbsI, METOJBI M TOYKH BBOAA CHIpbS M Ta3uUIMPYIOIIET0 areHTa, pa3sMephl

PEaKTOPHOI'O o6opy11013a}mﬂ, HUCIT0JIb30BAHUE Pa3HBIX HUMITYJIbCHO-ACTOHALIMOHHbIX



ITYHICK, IMTPOAODKUTCIBHOCTD HAX0XK/ACHHUS ChIPbS B 30HC PCAKIMU U IPYTUE BAXKHBIC

(bakTopsl.

B derBeproii IIaBe mpeAcTaBleHa aJanTalMs METoAa JETOHAIMOHHOM
rasuuKaluy, WCCIEN0BaHHOIO Ha MPEABLAYIINX JTarax BBINOJHEHUS paboThl, HA
pCLICHHE KOHKPETHBIX NPHUKIAJHBIX 3aJa4: BBICOKOTEMIIEPATypHOIl mepepaboTKH

OTXOA0B II€YaTHBIX I1JIaT U ra31/1(1)1/11<a1mn psAda reTeporeHHbIX HC(bTCOTXOIIOB.

B pamkax auccepTallMOHHOM paGoOTHl MOJMYyYeH psiI HOBBIX HAy4YHBIX
pesyapTaroB. Hanpumep, npoJeMOHCTpUpOBAaH HOBBI MeETOJ] Tra3udHKaluu
OpPraHMYECKOr0 ChIpbs B TIE€HEPATOpPHBIA ra3. BrepBbie >KCHEpPUMEHTATHHO
YCTaHOBJIEHA BO3MOXHOCTh IIOJIHOM KOHBEPCUHM NPHUPOJHOrO raza B CHHTE3-Ta3 B
J€TOHAlMOHHOW mymke. Ha mnpumepe kuakoid u  TBEpAOH  OpraHuKH
HKCIEPUMEHTAIBHO TPOJEMOHCTPUPOBAH HOBBIN IPOLIECC razupuKalu OTXO/0B
NpOJYKTaMy Tra30BOi JETOHAIMM NP aTMOC(EPHOM JABICHUU C TOJIyYECHUEM
Ka4eCTBEHHOI'0 I'€HepaTOpHOro rasa 6e3 ®HUJAKUX U razoo0pa3Hbix 0TX010B. HoBbIi
MeToj razupukanuu anpoOupoBaH Ha 0OpabOTKE MEYaTHHIX IUIAT M ONPEACIICHBI
mapaMeTpbl TEXHOJOIMYECKOro Ipouecca U o00opyaoBaHMs, 00ecrneurBarOIUX
OJHOBPEMEHHYIO TMOJHYI Ta3u(UKAIMIO OpPraHUKM U MEJIKOJIUCIIEPCHOE

U3MEJIbYECHUE MUHEPATIBHON COCTaBIISAIOLIEN.

JIOCTOBEPHOCTh TMOJyYEHHBIX B JAMCCEPTALlMM PE3yJIbTAaTOB HE BBI3BIBACT
comMHeHMI. Kcnonap30BaHbl anmpoOMpOBaHHBIE SKCIEPUMEHTAIbHBIE METOIMKH.
[TosryyeHHBIE SKCIIEPUMEHTAJIbHBIE PE3YJIbTAThl MIOBTOPAEMBI, HEIIPOTUBOPEYUBLI U
HOJKPEIUICHBl (U3MYECKMM aHAIM30M M COOTBETCTBYIOUIMMH  YHUCIICHHBIMU

pacdyceTaMu.

IIPICCCpTaHI/IH, HalmMcaHa XOpOIIUM HAYYHO-TEXHUYCCKUM SI3bIKOM. H3noxenue

IIOCJIEA0BATEIIBHO, JIOTHYHO U XOPOIIO WIIHOCTPUPOBAHO.

CHUJIBHOE TIOJIOKUTEIBHOE BIIEYATIICHUE IMpOU3BOAUT 00BEM BBITIOJIHEHHOM

3KCHCpHMeHTaﬂBHOﬁ pa6OTBI, B TOM YHCJI€ JIMHEMKA M3rOTOBJICHHBIX PC€aKTOpOB U



IUPOYANIIMA  KPYI OKCIIECPUMMEHTAIbHBIX METOAMK, HCIOJIB30BAHHBIX IIPHU
MPOBE/ICHUU  OKCIIEPUMEHTOB. ABTOpPY Yy/JalOCh TBOPYECKH HCIOJIb30BATh

PE3YJIbTaTbl YHUCJICHHBIX pacy€TOB ISl IOMCKA OINTUMAJIBHBIX PEXKHUMOB pa6OTbI

000py 10BaHHUSI.

OueHuBas AUCCEPTALIUIO B ILIEJIOM, MOXHO CJZI€JIaTh BBIBOJI O TOM, YTO CJEJIaH
3aMETHBIM Imar B CO3/JaHMM HAYYHBIX OCHOB TEXHOJIOTHH raanwncauml

OpPraHUYE€CKHUX OTXO/I0B BEICOKOTEMIIEPATY pHBIMH POy KTaMHU ra30BOM J€TOHALIUY.
3amevaHus o pabore.

(1) Hamyue myGmukanumit Couckarens ¢ GOJBIIMM YKHCIOM COABTOPOB BIIOJIHE
nonycrtumo. TeM He MeHee, 3T0 moTpeboBano or ONMOHEHTa JOMOJHUTEIbHBIX
yCHJIMH Ha OLIEHKY I1I€pCOHaIbHOIO BKiIaaa Couckarens B paboTy, MOCKOJIbKY pa3Jen
“JIn4yHbIi BKIIAJ aBTOpa” HANMCAH HEOCTATOYHO 4eTKO. B 31oii cBsi3u Couckarelno
HeoOxoauMo Oosee moapoOHO BBIAEIUTH CBOWM JIMYHBIA BKJIAJ B TOJOKCHUSX,
BBIHOCUMBIX Ha 3alllUTy, U B NPEACTaBICHHBIX B Juccepranuy HOBBIX Hay4HbBIX

pesyJibrarax.

(2) Yem oObscHseTCS BEIOOP KOMIIBIOTEPHOM IIporpamMmsl, papaboranHoii B OUXD
uM. H.H. CemeHoBa, mis pacyera BOJHOBBIX IpolieccoB B kamepe? K kakum
Ka4yeCTBEHHBIM pe3yJbTaTaM MOXET IPUBECTH YYEeT XUMHUYECKOW KHHETHKH B
pamMKax BBIITOJHEHHOTO YHCJICHHOTO MOICIUPOBAHUS JAMHAMHUKHU JIETOHAIIMOHHBIX

IPO/LYKTOB?

(3) Ha crpanune 103 jaucceprauMOHHON pabOTBI  ABTOP  YIOMSHYJ 00
MCIOJIB30BAHUM UM nporpammuoro ootecneuenus «Cantera» s ONPEACICHUS
TEPMOJMHAMUYECKUX [1apaMEeTPOB M COCTABA M0JIy4aEMOro rasa, 0/HaKo HE yKasall
CBEJCHHUS O pe3yJbTaraX MPUMEHEHUs OTOW MOJAeNM Ui  BaJuJaluu

OKCIIEPUMEHTAIbHBIX JaHHBIX 110 COCTABY OTXOSIIUX I'A30B.

(4) Ha crpannne 105 auccepraumu TpeOyeTcs JOMOJHUTENBHO OOCYAMTH M

[MpOAHAJIN3UPOBATE HMCTOYHUKH pacxomexmﬁ 1 BO3MOXHBIX peaxunﬁ MCHKY



$axruyeckn nsmepennsiMn 3HadeHuaMI Ha, CO2, CoH, M Apyrux KOMIIOHEHTOB B
OTXOMALIEM TIa3¢ M PACYCTHBIMM 3HAUEHHMSIMH B TEPMOAMHAMUYECKONH MO/ICIIH.
[IpeanpuHUMaIuCy M B SKCIEPUMEHTAX Mephl, HAIpPABJEHHBIC HA YJIYYIICHHE

CMEIIEHUS] KOMIIOHEHTOB peaKiuii?
(5) Hcxons U3 pe3ynbTaToB JUCCEpPTallHOHHON PabOThI:

- KaKMC HAy4HBIC NPUHIHUIIBI CJICAYCT co6n1011ar1>, M KaKHUC TCXHHUYCCKHUEC IIPUCMBbI
HCO6XOIII/IMO HCIT0JIb30BaTh [IpH [IPOCKTUPOBAHUH COOTBETCTBYIOLIETO

000py10BaHuUs ¥ BHEIPEHUS TEXHOJIOTHHU JICTOHAIMOHHOM ra3upuKalum;

= KaKue IIyTH MaCIHTa6I/IpOBaHI/I5I paCCManHBaeMOﬁ TCXHOJIOT'UHU Ha
I[TPOMBIIIJICHHBIC MaciTadbl BO3MOXXHBI, U KaKue HpO6HCMbI HAy4YHOro u

TCXHUYCCKOI'O XapaKkTeépa MOTYT BO3BHUKHYTh Ha 3TOM H}’TI/IQ

VYKa3aHHBIC 3aMEYaHUs HE CHIDKAIOT [PAaKTHYECKOM M TEOPETHYECKO
[IEHHOCTH JMCccepTalMoHHOM paboThl CuinantheBa A.C., HE 3aTparuBaiOT CyTH

paboThl U €€ BBIBOJIOB.

Conepxanue aBropedepara IOJHOCTHIO COOTBETCTBYET JHMCCEpPTALIUH.
Omny0MKOBaHHBIE CTaTbU B JOCTATOYHOM CTENEHH OTPAXKAIOT CYTh W OCHOBHBIC
pesyiabratel pabotbl. PaGoTa anmpoOupoBaHa Ha OOJBIIOM YHUCIIE POCCUHCKHX H

ME/Ty HApOJAHBIX HAyYHBIX CEMHUHAPOB U KOH(EPEHLIUH.

Jucceprauuss CunanteeBa A.C. COOTBETCTBYET TpeOOBaHUSIM IyHKTa 9
«[lonoxkeHuss 0  TPUCYKACHUU  YYEHBIX  CTENEHEH»,  yTBEPHKKIECHHOIO
nocranoBieHreM [IpaButensctBa Poccuiickoit @enepanum Ne842 ot 24 ceHTsaOps
2013 roga, u «M3menenuit, Kkoropble BHOcATCA B llosioxkeHue o npucy aeHUU
YVYEHBIX CTereHei», yTBep)KAEHHbIX noctaHoBiaeHreM [IpaBurenscrBa Poccuiickoi
Oeneparuu Ne355 ot 21 ampens 2016 roxa, u sBisieTcss 3aKOHYEHHON Hay4dHO-
KBaJIM(PUKAIIMOHHOM pabOTOM, B KOTOPOM ONPEEIIEHbl 3aKOHOMEPHOCTH IIPOLECCOB
HEKATAJIMTHYECKOM ra3uuKaluyl OpraHMYeCKHMX OTXOJO0B IPOAyKTaMU TIa30BOM

JACTOHAIlUKU, 4YTO HUMECCT BaXXHOC 3HAYCHHUC 1A JIaJIbHEUIIUX pa3pa60T01<



9HEProdPPeKTUBHBIX U IKOJIOTMYECKU 0e30MmacHbIX yCTaHOBOK
BBICOKOTEMIIEPATYPHOIO  MUPOJIM3a OPraHMYECKUX COCAMHEHMH C  HYJIEBBIM
BeIOpocOM. ABTOp auccepraumv CusnantbeB A.C. 3aciay)XUBAeT TPHUCYIKIACHHS
YUEHOH cTeneHu KaHaujara (U3MKO-MaTeMaTHYECKUX HAyK M0 CHELUAIbHOCTH

1.3.17 — xumuueckas (u3MKa, TopeHHE U B3pbIB, (PU3MKA HKCTPEMATBHBIX

COCTOSIHUM BEIIECTBA.

OdunmanbHbIi ONMMOHEHT:

JOKTOp (u3nko-MaTeMaTHyeckux Hayk (cmeuuanbHocth 01.02.05 — mexaHuka
KHUJIKOCTH, ra3a U IUIa3Mbl), CTApLIUil Hay4HbIH COTPYAHUK JabopaTopuu ra3oBoii
netoHauuu denepajbHOrO rocyAapCTBEHHOIO OODKETHOTO YYpEeXIECHUs HayKH
Wuctutyra ruapoauHamukn M. M.A. JlaBpentheBa CuOMpCKOro OTAEIEHHS
Poccuiickoii akajeMun HayK

e-mail: pavel fomin new(@mail.ru; fomin@hydro.nsc.ru; rein.: 8-913-918-3237
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Opranusaius - MecTo paboThl OQUIHAIBHOTO ONIOHEHTA:

deepabHOE TOCY JAPCTBEHHOE OI0KETHOE yUpexIeHUue Hayku MHCTUTY T
ruapoauHaMuki uM. M.A. JlaBpeHTbheBa Cubupckoro otaenenus Poccniickoi
akazemun Hayk (MI'uJI CO PAH)

Anpec: 630090 Poccusi, r. HoBocubupck, mip. JlaBpentsesa 15
Tenedon: +7 (383) 333-16-12

E-mail: igil@hydro.nsc.ru; web-site: http://www.hydro.nsc.ru

[Toamuce [1.A. @omuHa 3aBepsito

Vuensiii cekperaps UI'uJl CO PAH

K..-M.H.




