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VIIK 621.43
A. M. JIEBTEPOB, O. A. IEBTEPOB, JI. H. TIEBTEPOBA

®OPMUPOBAHUE BA3bl JAHHBIX TEPMOJAMHAMUWYECKUX CBOMCTB CJOXHbIX 3®UPOB
’KUPHBIX KUCJIOT BUOJIU3EJIbHBIX TOIJIUB B TA30BOM ®A3E (UACTh 1)

AHanu3 HayqHBIX MyOIMKAIMil O3BOMMI 00YCIOBUTH HA0OP PACUETHBIX M SKCIEPHMEHTANBHBIX BEIOOPOK, KOTOPBIE JAIOT BO3MOKHOCTH C(HOPMHUPO-
BaTh 0a3y JAHHBIX O TEPMOJMHAMUYECKHUX M TEPMOXUMHYECKIX CBOHCTBAX CIIOJKHBIX METHJIOBBIX M 3THIOBBIX 3(PPOB BBICIINX JKHPHBIX KUCIIOT, XH-
MHYECKH CBSI3aHHBIX B PA3JIMYHBIX KOMOMHALMAX B OMOAN3ENIBHBIX TOILINBAX, MPOM3BOAMMBIX U3 PACTUTEIIBHBIX Macel. Takas 6a3a JaHHBIX MO3BOJIUT
peanu30BaTh YUCICHHOE MOJCINPOBAHIE PabOUHX MPOLECCOB MOPUIHEBBIX ABUTaTeNel ¢ CaMOBOCIUTAMEHEHHEM, Pa0OTAOIINX KaK HA YUCTOM OHOu-
3€/IbHOM TOITIIMBE, TaK U Ha OMOHE(TAHBIX KOMIO3HIIAX.

KuoueBble ¢/j10Ba: OGHOTOILINBA, I(GUPEI XKUPHBIX KUCIIOT, PACTHTENBHBIE MAC/Ia, MaTEMaTHYECKOE MOJICIMPOBAHKE, pabo4Hil poLecc, TepMo-
JIMHAMUYECKHE CBOICTBA, TEPMOXUMHUYECKHE CBOWCTBA, TIOJTMHOM.

BBenenne. B obuiem OanaHce MOTOPHBIX TOIUIMB MPOU3BOACTBO TOIUIMBA U3 Ouosoruyeckoro cbipbd k 2010romy
cocTaBuio Bcero 2,2 %,noka3biBas, OIHAKO, YCTOMYMBYIO TEHAEHLMIO POCTA U M0 Pa3sHOMY paclpenenssich Mo KOHTHU-
HeHnTaMm. Ctpanbl EC oTHaloT npeanovreHne mpous3BoACTBY GuoansensHoro Tomiusa (47 %nportus 5,5 %npoussoict-
Ba 6uostanona), CIIIA u Bpasunus Bmecte B3sThie — 87,6 %0n03Tanoa npotue 25 % npon3BoAcTBa GHOAU3ETLHOTO
Torutuea [1].

BogieueHre anbTepHATUBHBIX TOMIUB (6HMO3TaHOJ, OMOIM3ETbHOE TOILUTMBO) U3 OMOCHIPhs B c(hepy MCMOJIL30Ba-
HUSI HA TPAHCTIOPTE, KaK B YNCTOM BHJE, TaK U B CMECH C TPAIMIMOHHBIM TOTUTMBOM C(HOPMHUPOBAIO ONpeeNICHHBIN Tie-
pedeHs TpeboBaHMit Ha MX TeTUTO(PU3MIECKIE CBOMCTRA.

DTaHOJ — COeMHEHNE C MaJIO YTJIEpOJHBIMUA MOJIEKYJIaMH, HU3KMM MOJIEKYJISIPHBIM BECOM, C M3BECTHBIMHU TEPMO-
JMHAMWYECKUMH, TEPMOXUMHUYECKHMH CBOHCTBAMM M KWHETHYECKMM MEXaHW3MOM cropanus. Mcnons3oBanne 3TaHona
B KauecTBe N00aBKM K OEH3MHY C TOUKH 3PEHUS MOAEIHMPOBAHUS CTOPAaHKS U 3KCIUTyaTalluy ABUTATENsI MpoOiIeM He BbI-
3pIBaeT. YuclieHHble MCCeJ0BaHN MOTOPHBIX CBOMCTB OMOITaHONMA W ero cMeceill ¢ OEH3MHOM MPOBOAMIUCH IS pas-
HOTO THIa IBurateneii [5, 6] 1 mokaszany, 4To yBelMYeHHe CONepKaHMs CUpTa B TOIUMBHOM cMec oT 30 %u BbImTe
COMPOBOXKAETCSA HEOOXOIMMOCTBIO BMEILIATENbCTBA B CUCTEMY YIIPaBJIE€HHS IBUraTeseM.
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Hpyroe neno — 6Moan3eNbHOE TOIUINBO, MPEACTABIAIOIIEE COOOM CII0KHOE XUMUUYECKOE COEMHEHNE METHUIIOBBIX
WIIM 3TUIOBBIX 3()MPOB BBICLIMX KUPHBIX KHUCIOT, MOJyYEHHOE MepepadoTKOil pacTUTENbHBIX M XKHUBOTHBIX JKMPOB. B
CTpaHax NoTpebieHus 0MOIM3eNbHOTO TOIUINBA YCTaHOBJIEHa cepTH(UKaLMs ero cBoicTB. IlepBoii mo 3Tomy myTH mno-
nta ABCTPHS, M ceiiyac B HEKOTOPBIX CTpaHaX CYLIECTBYIOT CBOU CEpTU(PMKATHI. DTO OMPaBAAHO, MOTOMY YTO MPOU3-
BOJICTBO TOILTMBA OCYILIECTBIISAETCA pa3HBIMHA METOJaMHM, MaclTabaMy W U3 pa3indHOTO ChIpbsi. CBOWCTBA, ONPENEIsio-
[I1e Ka4eCTBO TOTUIMBA, PA3AEISIIOTCS Ha ABE TPYMIBI: SKCIUTyaTalMOHHbIE MOTOPHBIE CBOWMCTBA M CBOMCTBA, 00YCIIOB-
JIEHHbIE XMMUYECKIM COCTaBOM, YMCTOTON CHIPBSI M TMOMYYEHHOTO MPOAYKTa. DTUM OOBSCHSIOTCS pasHble cepTH(uKa-
LMOHHbIe TpeOOBaHMs K CBOMCTBAM GHOAM3EIIBHOTO TOIUIMBa cTpaH ABcTpuu, Uexun, ['epmannn, Utamuu u CLLIA [2].
B pasHbIX cTpaHax OHMOAM3EIbHBIE TOIUIMBA UMEHYIOT Mo—pa3HoMy, yamie Bcero 3to FAME u PME (cnoxHsie MeTHII0-
Bble 3(HPbI PaNiCOBOTO W MAIILMOBOTO PACTUTENLHBIX Macen) U FAEE (cnoxHbIil 3THIOBBIN 3dup parcoBoro Macia).
Cr0XHBIE 3THIIOBBIE 3(PUPBI UCTOIB3YIOTCA BECbMa PEKO, TaK KaK WX MPOMBIIUIEHHOE PON3BOJICTBO OIPAHUYEHO Ja-
e B bpazminy, rae npou3BOANTCS U UCTIOJIb3YETCs B KAUECTBE TOIUTMBA OOJBIIOE KOJMYECTBO 3TUIIOBOTO CIIMPTa. XOTA
61oM3ebHOE TOIIMBO Ha €r0 OCHOBE MMeeT 0ojiee COBEPILICHHYIO CTEMEHb pacnaja, MeHee TOKCHYHO, a, CJeloBa-
TEbHO, MOKHO TPEIIONIOKUTh 1 MEHBIIYI0 TOKCHYHOCTb MPOAYKTOB €ro CropaHus, Bepx OepyT KOMMepUecKhe cooo-
paxkeHUA: JUIA IPOM3BOACTBA CIOXKHBIX STUIOBBIX 3(HUPOB TpeOyeTcss M30LITOYHO OUeHb YUCTbII ITUIIOBBII CIIMPT, K TO-
MY K€ HaKJIaJbIBAIOLINI OrpaHNYEHHs TIPH OTAEJIEHUH TIHLEPUHA.

Crenyet OTMETHTh HEOOBIKHOBEHHOE MHOT000pa3ne OMOAN3ENbHBIX TOTUINB, U COOTBETCTBEHHO WX CBOMCTB. Tak,
tonmbko FAME nacunteiBaeTcs 14 TuroB. Xumudeckue, pu3mdeckue U OMOIOTHISCKIE CBOMCTBA YKUPOB OTIPEIEIIAIOTCS
BXOJSILIMMH B €0 COCTaB TPUIIIMLEPUIAMH, IJTUHOM LETH, KOJIMYECTBOM JIBOMHBIX CBS3€il, CTENEHBIO HEHACBIIIEHHOCTH
KHUPHBIX KHUCJIOT W WX pacroiokeHnem. Kakmas >KupHas KMCIIOTa CIocoOHa BHOCHUTH CBOIl BKian B (pOpMHUpOBaHME
CBOMCTB KOHEYHOTO MPOAyKTa. Tak, BEICOKOE COAepKaHUe HACBIILEHHBIX KUPHBIX KUCIOT (MUPHUCTHHOBOM, MATBMUTH-
HOBOIA, CTEAPMHOBOIT) B HCXOTHOM CHIPbE TOBBIIIACT TEMIIEPATypy MOMYTHEHHUS TOIUIHMBA, [IETAHOBOE YUCIIO, YITyqlIaeT
CTaGMIIBHOCTD, @ COJIep)KaHHe MOJMHACHIICHHBIX XUPHBIX KUCJIOT (JTMHOJEBOM, JIMHONCHOBOM) — 1aeT oOpaTHBIN 3¢-
(exr.

CpaBHeHMe (PU3MKO-XUMHUYECKUX CBOWCTB TPAAMLMOHHOIO AM3EJbHOTO TOMJIMBA U OMOOM3ENbHBIX TOIUIMB, MONY-
YEHHBIX M3 Pa3INYHOr0 PaCTUTEIBLHOTO CHIPBs, MPUBEAeHBI B Tabu. 1 [3].

B nabopatopuu MIIMaum HAH VkpauHsl, npoBeaeHa cepusi IKCIEPUMEHTAIbHBIX MOTOPHBIX CTEHIOBBIX UCCIIEN0-
BaHMI OMOIM3eNbHOTO TOMMBA. Ha pasnuuHbIX pexuMax paboThl MOJTydeHbI M MPOAHAIM3MPOBAHBI XapaKTEPHUCTUKU
JBWUTATEJIS, TUTAEMOTO 3TUM TOIUIMBOM, €r0 TOKCHUYECKHE ToKa3aresn. 3aTpyIHEHUs BOSHUKIN C YHACJIEHHBIM TPOTHO-
3UPOBAaHUEM XaPAKTEPHUCTUK JBUTATENs Ha 6a30BOM MaTeMaTHueckoil Moxenu padodero nukia ausens [4]. Monenupo-
BaHMe pabounx npoueccoB B JIBC caMbIM TeCHBIM 00pa3oM CBA3aHO C pacyeTOM IPOLIECCOB TOPEHNUS TOTIJINBA, KHHETH-
YecKoil 1 paBHOBECHOM ero cocTaBisromux. OCHOBOM IS peajn3aliii MOJAETMPOBAHNS IPOLIECCOB CTOPAHUS SBIISIOTCS
JaHHbIE O TETUIO(GU3NIECKNX W TEPMOJMHAMUIECKNX CBOMCTBAX WHIMBHIYAIbHBIX BEUIECTB, MPEICTABIAIOMINX TOTUTH-
Ba. K cokalleHHI0, HEOOXOANMBIE CBEIEHHUS O BBICOKOTEMIIEPATYPHBIX CBOMCTBAX OMOIU3EIbHBIX TOIUIMB B ra3000pa3-
HO#1 (ha3e OKa3aaKCh WM HEU3BECTHBI, WM HEJOCTYIHBI B OTKPBITOH MevaTH.

Bomnpocy nccnenoBanys OMOAN3ENBHOTO TOIUIMBA KaK MOTOPHOrO MOCBSIIEHO MHOTO Pa3HOIUIAHOBBIX MyOJHKa-
LU, HO, KaK MPaBUJIO, B HUX peyub UIET 00 IKCMEPUMEHTANIBHBIX NCCIEJOBAaHUAX XapaKTEPUCTHK MOPIIHEBBIX ABHATATe-
Jel, muTaeMbIX 3TUM TommBoM [19 — 21]. [Ty6nukaumu 0 MaTeMaTHYecKOM MOASIMPOBAaHUH PabOYMX MPOLECCOB
MOPIIHEBBIX ABUTATENEH, padoTaOMMX HA OMOIU3EILHOM TOIUIMBE, Yallle OTPaHUYMBAIOTCSA COOOIIEHUAMH O pe3ybTa-
TaxX pacyera ¢ TIOMOIIBIO CTAHAAPTHBIX MPOTPAMMHBIX KOMIUIEKCOB, B YaCTHOCTH paznuuHbIx Moanpukanuit KIVA, i
MPOCTBIM TETJIOBBIM PacyeTOM, OCHOBAaHHBIM Ha 3HAHMM HU3LIEH TETUIOTH CTOPAHUS 1 XUMUIECKOW (OpMYJIbl TOTIIHBA.

Tabnmma 1 —CaoiicTBa TpaJULIIMOHHOTO TU3ETGHOTO TOIUTMBA M PA3IMYHBIX OMOM3ETBEHBIX TOMINB
(CIOXKHBIX METHIIOBBIX (UPOB )KUPHBIX KUCIIOT)

CgoiicTBa TOIIMBA
Husmaz Honnoe Lleranosoe Kunemaruecias Conepxanue
s towse |- veora | THOmOeT | S| aneno | mawocrs wvle | ncnopons,
1 0,

P (v) CN 27°C | 40C %
DT (uuseavnoe 43,35 815 - 470 | 43 - 0
TOIUIUBO)
SOME (moconHedHOe Macio) 40,579 878 110 - 143 37,1 -51 10 4,22 10,89
CSOME §itonikoBoe) 40,580 874 90 — 140 418-51)2 1 4-6,1 10,49
SME (coeBoe) 39,760 872 117 — 143 38 —46,2 11 4,08 10,92
WOME ({pputiopHoe) 40,055 870 56 11,3
COME (kykypy3Hoe) 41,140 873-913| 103 - 149 376 - 3,62 10,96
ROME (paricoBoe) 41,550 857 -914 94 — 120 37,6 —54.4 - 46-6,7 10,9
JME (atpoda) 38,450 880 109,5 50,0 — 54,0 415,65

B [22] Takoii pacueT mo MpoCTOi aHATUTUYECKON MOIENTH MAET Jallblie C PACCMOTPEHHEM COCTaBa MpPeneTbHBIX
MPOIYKTOB CTOPaHMsl Ha OCHOBE COOTHOLICHHUS BO3IYX/TOILTUBO M SMIMUPHUECKUX (HOPMYJT YCIOBHOTO MOJIEKYJIIPHOTO
cocraBa qu3enbHOr0 (Cys0dd,799 1 OmommsensHoro (Cigodss 1702, METUIIOBBIN 3¢Hp parncoBoro Macnia) TOmms. s
MOJIy4eHHs COCTaBa MPOIYKTOB CrOPaHUs UCIIONb3YeTCs CTEXMOMETPUYECKOe COOTHOLIEHHE
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y_z - Y Y z
CH, O, +(1+ 5 ~)HQ, +3.773\; )= CQ+- H, O 3.773(k——— DN,

OMuccus caxt, MOHOOKCHIOB a30Ta, TBEPABIX YaCTHII, CTOJIb BAXKHBIX IUIS XapaKTEPUCTUK TOKCHYHOCTH IU3EJA,
He yuuTbiBaeTcs. [1o yTBep)KIeHHIO aBTOPOB MyOJINKALH, TaHHBIE O CTOPAHUM CJI0XKHOTO 3(Hpa parcoBoro mMacia He-
JIOCTYTIHBI, TIO3TOMY CTOpPaHHE Ia30BOM TOTUIMBHON CMECH pacCMaTpUBAETCs TIPH yCIIOBUH ee 00eiHeHNs1, 00oTameHus 1
CTEXHOMETPHH, JJIsl YeT0 BBOJUTCS CIIeUNAIIbHBIN KO uImeHT

(a/ f )dezlcmeume%yoe

" (al f)

cmexuomempuieckoe
roe (a/ f ) —oTHOWEHWE BO3MyX/TOMIINBO.

PaccMoTpeHne KMHETHKH TOpeHHst OMOIU3eIbHOrO TOIUIMBA B MOPIITHEBIX IBUrATENsIX OrPaHUYUBAETCS PacCMOT-
peHueM 3(pUpPOB KHUPHBIX KUCIOT C Maloi JIMHOW LenH, N0 5 — 7 aTOMOB yriiepoja, Harpumep, MemuibymaHoama
CsH1002, n71s1 KOTOPOro U3BECTEH KUHETUUECKUI MEXaHU3M OKUCJIEeHMs. Peakuns okuCleHUs TOMJIMBA MPEACTABISETCS
KaK peakiys OKUCJIEHHs «pa3Ipo0IeHHOT0» Ha COCTABJIAIOIINE [JIABHOTO TOIUIMBA (HApUMep, METUIIOBOI0 MajibMUTaTa
C19H340; Ha komnonenTsl C7H16, CGsH100, u CHgO), asist KOTOPOro paccYMThIBAETCS € IOMOUIBIO MOIYJISE XMMUUYECKON
KMHEeTHKH B npuiokeHusx ropernst «CHEMKIN>» koHeuHBIH MPOIYKT OKHCIEHHUA ¢ y4eTOM O0pa3oBaHUs M CaXH, U
okcunoB a3ota [23]. JeranbHblil KUHETHYECKUI MEXaHM3M CropaHus B 3Toil paborte cBoautcs k 363 peakuusm ¢ 88
Pa3HOBHIHOCTSIMH PEAarupyIOINX BEIIECTB.

Mogesb BBITOpaHUs TOTUTUBA MOXKET ObITh 33laHa N3BECTHBIM ypagHeHuem Appenuyca Buia

Rt= A [ fuel™| Q]"E&xp(‘%.r),

KOTOpPOE€ OTBEYACT J0JIC BLITOPEBIICTO TOIIMBA B ITOIIArOBOM pa3BUTHUU IMpoLECca CropaHus, a mapaMmeTpel, m, n, Eu
A‘fl’ , COOTBETCTBYIOIINE KOHKPETHOMY TOIUIUBY, MOJIYYAOTCA SKCIICPUMEHTAJIBHBIMU UCCICOOBAHUAMU U adallTUPYIOT-

¢ K Monienu [24].

OObIYHO JaHHbIE O TEMIO(pU3NUECKUX U TEPMOIMHAMUUYECKUX CBONCTBAX Pa3iIMYHBbIX MHAWBUIYaJbHbIX BELIECTB
MPENCTaBIsAIOTCA B BUJE TAaONUL MM alIpPOKCUMHUPYIOLIMX MOJIMHOMOB, KOTOpbIe 00€CNeUnBatOTCs KCHEPUMEHTab-
HBIMU JIAHHBIMM WM BBIYMCIISIOTCS UCXOAS U3 TMPEACTABIEHHUA O MOJEKYJIAPHOM CTPOSHHH paccMaTpUBaeMbIX Cpell Me-
TOAAMH CTATUCTHYECKON TEPMOIMHAMUKH WM BBHIYUCIUTENBHON KBAaHTOBOM XMMHHU. B MH)KeHEpHOI MpaKTHKe TepMO-
JVMHAMHWYECKUE TOJMHOMBI Pa3HOTO BHAA HCIOJB3YIOTCS AABHO, C Pa3sBUTHEM BBIYHCINTEIbHOW TEXHWKH OHM CTald
MpOCTO He3aMeHUMBI. LLIMpoKo W3BECTHBI TaOIHLBI M MOJMHOMHAIILHOE UX TpeacTaBieHue B pabortax [7 — 10].Bce Ha-
3BaHHbIE NCTOUYHUKHM B OCHOBHOM COJIEp’KaT CBEIEHMSI O HEOPTraHNUECKUX COeqUHEHMAX. [laHHbIe 00 opraHmIecknx Mo-
JieKyJnax B Ta3oBoil (paze orpaHMyYeHbl B <«ACCOPTUMEHTE» M, KaK TPaBMIIO, COOTHOCATCA C TEMIIEPaTypoil He BhIIIe
1500K [11], yero HeZOCTATOYHO ISl PAacUETOB MpoOLecca FOPSHHs B KaMepe CropaHus TIOPIIHEBOTO IBUTATENs, a SKCT-
pamnonAuys pe3yabTaToB B 00/1aCTh BEICOKHMX TeMIEpaTyp NPUBOIAUT K OYeHb OOJIBLIMM MOrpelHOCTAM. {1 Moaenupo-
BaHMS MPOLIECCOB CrOPaHUs B MOPIIHEBbIX IBUraTeNAX HEOOXOIUMO M JOCTATOYHO PAaCCMOTPEHHE CBOMCTB TOIIMBA Ha
uHTepBaje Temneparyp ot (293 — 298)10 3000K.

TakuM 06pa3oM, ¢ y4eTOM BbIILEHU3IOKEHHOTO MOXKHO C(OPMYIUPOBATh Lieb MCCIEN0BaHUA: Ha 6a3e NOCTYITHOM
UH(OPMALIMK OCYIIECTBUTH MOUCK AAHHBIX O TEPMOAWHAMMYECKHX U TEPMOXMMHUYECKUX CBOWCTBAaX CIOXKHBIX 3(GUpOB
KHUPHBIX KHUCJIOT, XUMUYECKH CBA3aHHBIX B OMOMM3ENBbHBIX TOIUIMBAX B PA3IMYHBIX KOMOMHALMAX, W 3aTeM amMpoOKCH-
MUPOBATh MOJy4YeHHbIE TaHHBIE TPUOIKEHHBIMI BBIPQXKSHUSMH B (DYHKLNH TEMIIEPaTyphl.

(I)Ole/lpOBaHl/le 0a3bl JaHHBIX TEPMOANHAMHUYCCKUX U TEPMOXUMHUYICCKUX CBOiicTB OHOAM3eIbLHBIX TOILIHB.
HpI/I MOICITUPOBAHUNA pa6oq1/1x TIPOLIECCOB MOPUIHEBBIX JIBUTATENEH HCTIOJB3YIOTCA OCHOBHBIE TCPMOAUHAMUYCCKHUEC T1a-

pametpsl — sHTanbmus (Hy ), TeMnepaTypHas cocraisromias sHTporuu ( S ), monHas BHyTpeHHss sHeprust (U ), m3o-

xopHas 1 nzobapHas temnoemkoctn (C,, Cy). OCTaHOBMMCS Ha N3BECTHBIX COOTHOLIEHMAX

§
Hy =Hq + jcp(T)dT; @
T1
.
Sr=S+[ G(T0in 1, )
T1

rae Hyy 1 Spy —1pou3BoJibHbIE BEIUYMHbBL, KOHCTAHTbl UHTETPUPOBAHUSL.

AOCONIOTHBIE 3HAYEHUA PAla TePMOJMHAMUYECKUX CBOMCTB HE MOTYT ObITh ONpeAeNieHbl HU TEOPETHYECKH, HU
SKCTIEPUMEHTAIbHO. B TakoM citydae i pemeHus 3a1ad, CBA3aHHBIX C TEIUIO(QHU3NIECKUMH ¥ XUMUYECKAMH TMPOLIEC-
CaMH, IOCTaTOYHBIM SBJISAETCS 3HAHWE 00 M3MEHEHWH TePMOIMHAMUYECKUX CBOMCTB B XMMHYECKHMX PEaKLUsIX WIN 00
W3MEHEHNN NTapaMeTPOB COCTOSIHUS BELIECTBA C HEOOXOIMMBIM MPY 3TOM YCTaHOBJIEHHEM 0a30BOTO COCTOSHUS BEIIECT-
Ba B KaUeCcTBE Hayaja OTCUETA. 3a HA4ajo OTCUETA TOJHBIX SHTAIBINI 00BIYHO MPUHUMAETCS CTAHAAPTHAS SHTATBINSA
obpa3oBaHus BelecTBa (MK TeroBoi 3 dexT xumuueckoit peakunu) (AH ?T ) mpu Temnepatype 298,15K.

CraHgapTHas SHTaNbIUS 00pa30BaHUs UCMONb3YyeTCs B KauecTBe 6a30Boif, U Toraa Beipaxenue (1) npuHUMaeT
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Buj [12]

T
0 _ A0
HY =AH§ + [ C(T)dT,
T
rae T — remmeparypa, MUt KOTOpOi paccuuTsiBaeTcst dHTanbms; C,— n306apHas yaelbHas TEIIOGMKOCTh; T¢ — Ha-

YaJIbHasA TeEMIIEpaTypa BbIGpaHHOﬁ CHUCTEMBI OTCYETA, IPU KOTOpOP'I TI0JIHas DHTAJIbIIUA paBHA XUMHUYECKOH OHEPTUH.
B kadectBe Sl'l MOXET ObITh MCIOJIb30BaHO 3HAUCHHE OHTPOINKWHA MPpU CTaH,Z[apTHOﬁ TeEMIEpaType.

Taxum 0Opa3oM, 3HaHWE BETMYUH SHTATBINN 00pa30BaHMs, SHTPOIMH NIPU CTAHAAPTHON TeMmepartype, n300apHOi
TEMJI0eMKOCTH Ha uHTepBase Temrepatyp 10 3000K st BeliecTB, XMMUYECKU CBSI3aHHBIX B OMOM3ENBbHBIX TOIUIMBAX,
MO3BOJIUT B KOHEYHOM HTOTE anpOKCHMHUPOBATh MOTyYeHHbIE IaHHbIE TPATUIUOHHBIMH OJIMHOMaMHU.

OHTanbmuu 00pa3oBaHMs OOJNBUIMHCTBA BEIIECTB OLEHMBAIOTCS, KaK MPABWIO, B CIOXKHBIX 3KCIIEPUMEHTaX, WH-
TeprpeTalys KOTOPbIX 3aTpyAHEeHa, MOTOMY Ul pacueTa CTaHIapTHOW SHTANbIIMK 00pa3oBaHus B ra3oBoil (hase M-
POKO HCIMOJB3YIOTCS SMITUPHUYECKUE U TONYIMITUPHIECKHE METObI (a00umugHuiii Memoo spynnogeix 6Kia008) N HEIM-
MUPHUYECKHE METObI KBaHTOBOM XuMun [13 — 15].B ominumre OT TpaIuLMOHHOTO TOTUTMBA OUOAN3ENbHOE MPEACTABIACT
c000#f MHOTOYHCIICHHBIE HAOOPBI XUMUYECKH CBA3aHHBIX COEAWHEHHWH CIIOKHBIX 3(PHUPOB KUPHBIX KHUCIOT KMBOTHOTO
WA PaCTUTEIBHOTO MPOUCX0XKIECHHS, HACBILIEHHBIX KucTIopoaoM (10 10 — 11 %) anuHHOM tenbio. ChippeM IS Mpo-
W3BOJCTBA SIBIISIIOTCS PacTUTENIbHBIE Macia (parcoBoe, coeBoe, MOACOJTHEYHOe, MAIbMOBOE U Tak Jajiee) WM KUPHbIe
KUCJIOTBI B CBOOOJHOM COCTOSIHUM KaK MOOOYHbIM MPOMYKT MHUIlEBOM paduHuzaimu (ne3oaopaimu) macen. DT opra-
HUYECKHE COEIMHEHHsI C OOJBIION MONIEKYJIAPHOM Maccol u cosiepaHueM 10 63 aTOMOB yriepoaa XapakTepu3yrTcs
OO0JIBIION BA3KOCTBIO, HU3KOH TEKYyYECTBIO M JIETyYeCThIO, MEHBIINM JaBJIeHWEM MCIAPEHUs], CKJIOHHBI K 3aCTBIBAHUIO 1
reseo0pazoBaHmio. HemocpeacTBEHHO U1l MUTaHUS ABUTATeNsl NCTIOIB30BATHCS HE MOTYT B CHILy CBOMX Terio(pu3nde-
CKMX CBOICTB, NMEPEUNCICHHBIX BbIIIE, U, KPOME TOTrO, CMOCOOCTBYIOIINX HAarapooOpa30BaHHIO, KOKCOBAHUIO MOPIIHE-
BBIX KOJIEI], HAPYIIEHHIO TIpoLiecca BIPBICKMBAHKS TOIUTUBA, Pa3)KMKEHUIO CMa30uyHOTO Maclia.

BuonmsenbHbIe TOMIMBA CHHTE3UPYIOTCS 3cTeprdrKayeii CBOOOAHBIX JKUPHBIX KUCIIOT WIH MepedTeprupuKannei
CIMLEPUIOB (TPUIUIIEPUIOB, AUTIUIEPUIOB, MOHOTIIUIIEPUIOB), CMECh KOTOPBIX Ha 98 YoonpenesseT cocTaB XKHUPOB,
METWJIOBBIM, STHJIOBBIM WJIM IPYTMM HU3KOTEMIIEpaTypHBIM CIHMPTOM B MPHUCYTCTBUM KaTanuzatopa. Kpome cmecu
CJIOKHBIX 3(HUPOB JKUPHBIX KHCJIOT, B KOHEYHOM IPOIYKTe MepesTepruruKauy NprucyTCTBYET MIMLEPHUH U ApyTHe TpH-
MECH.

Ha mpoutecc nepestepudukaiyu, a, cieoBaTelbHO, U Ha Ka4eCTBO M CBOMCTBA OMOIU3EIHLHOTO TOTUTMBA BIUSIOT
YCIIOBUS POTEKaHMS PeakLMy, MOJbHOE COOTHOIIEHNE CIMPTa M Maclia, THM U KOJIMYECTBO KaTajIu3aTopa, MpoaOIKH-
TEJILHOCTh PEaKLMH, YUCTOTA PEearcHToB. B KOHeYWHOM MpoaykTe (OMOAM3EIHHOM TOIUIHBE) B 3aBUCHMOCTH OT CHIPbS U
Tpoliecca MPOU3BOICTBA IOJKHO conepikarbes 6onee 96 — 98 Ymdupos, a conepkaHue CupTa, MOHO-, TU- U TPUTIIH-
1epuoB, odmero raunepuna, metamnos Na', K¥, Ca”, Mg", itona, pocdopa —B mpoueHTax Mo Macce B COOTBETCTBHH C
JecTBYOMIEH cepTUUKaIel TOTUIABA.

VYnpouieHHast cxemMa peakin nepesteprudukanyy npeacTaBieHa Ha puc. 1, MexaHu3M peakii MOXKET MEHSTHCS B
3aBUCHMOCTH OT YCJIOBUIA.

0 ?

I
CH,-O-C-R R-O0-C-R
| 0 0 CH,- OH
\ [ Karajausarop I [
CH-O-C-R + 3ROH R-O-C-R + CH-OH
\ o) [
| © ] CH,- OH

R-0-C-R

CH,-O-C -R3

Puc. 1 —YnpoienHas cxema nepesrepuuKaliiy pacTUTEIbHBIX Macell.

Tpurmnuepun + crapr O B - emecs crioxnbix a¢upos + rmuepu;
R —paavkan HU3KOTEMIEPaTypHOTO CIUPTA;
R, Ry, Ry —panukaisl )KMPHBIX KMCIOT TPUIIIMLIEPHUIIOB.

B 6I/IOZ[I/I3CJ'[LHBIC TOIUTMBA BXOOUT PA3IMYHOC KOJMYECTBO CIIOXKHBIX 3(1)I/l'pOB, C Ka4Y€CTBCHHO pa3JIMYHBIMHA CBOIi-
CTBaMHM, KOTOpbIE HAKJIaJbIBAHOTCSI COOTBETCTBYIOLIEH KUPHOM KucioToil. Tak, TOIIMBO, MONTyYeHHOe M3 Macjia COH,
conepuT 12 cnoxHbIX 3GUPOB Pa3HBIX KUPHBIX KUCIOT C COJEPKAHUEM aTOMOB yriiepoaa oT 8 10 24; u3 najibMOBOro
Macia — 53¢upoB ¢ comepxkanueM yriepona ot 16 no 18 atomoB, u3 pancoBoro macia — Tex xe 5 3upoB, HO coBep-
LICHHO B IPYTOM TPOLICHTHOM OTHowmeHNnu [16 — 18], fabu. 2).
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Tabnuia 2 —CPCZ[HI/Iﬁ COCTaB XUPHBIX KUCJIIOT HEKOTOPBIX PACTUTE/IBHBIX MaceJl

JlIMHa 1IeTTH, BUJL JIBOMHOM CBA3U U MaccoBasl JI0JIs sKMPHOM KUCIOTHI B %0
— — o~ ™ o — o — o
oo S N 3 et o | 9 o © % S S N N <
Bun macna = = = by by
Yloleo|e| gl lgc| T | T|8]8]8|F8 o
COEBOE 0,02 0,08/ 0,61 4,27/ 24,2| 51,36 7,48 | 0,36 0,28| 0,4 | 0,07| 0,14
aJbMOBOE 40,6 51 42,8 11,0 0,5
paricoBoe 4,2 12| 56,8 21,7 | 157

*B o603Ha4ueHny KUPpHBIX KKcnoT (CX:Y) nepBbie JBa MHICKCA YKA3bIBAIOT HA KOJIMYECTBO aTOMOB YIJIEpO/ia B LIETH XKUPHOM KKUCIIO-
Thbl, TPETUH — HA YUCIIO IBOMHBIX CBA3EH.

AHanu3 TaHHBIX O CBOMCTBAX CIOXKHBIX A(HPOB, TONYYEHHBIX U3 HOCTYITHBIX JINTEPATYPHBIX KICTOYHUKOB B OTeUe-
CTBEHHOM M 3apy0eXHOU JTUTepaType, MO3BONSET pa3esiuTh TPeOOBaHUS K CBOWCTBAM OMONM3EbHBIX TOIUIMB Ha TPU
rpyIIbI.

K mepBoii Tpyrmime oTHOCATCA CBO¥CTBA, BOCTpeOOBAaHHBIE B TPOIIECCE TMPOSKTHPOBAHUS 00OPYIOBAaHUS W COOCT-
BEHHO TIPOM3BOJCTBA TOIUIMB. [Ipy pemeHnn 3amay cuHTe3a OMOIM3EIBHOTO TOTUIMBA M ONTHMH3ALUH €T0 MPOU3BOCT-
Ba (urypupylot ¢yHaamMeHTalbHbIE Tero(u3ndecKre, TepMOANHAMUUECKIE W TEPMOXMMHUYECKHE CBOWCTBA. DTO —
TUTOTHOCTH B JKUAKO# M razoo0pasHoii (azax, jAaBieHHe WCTapeHnsi, TeTJIOeMKOCTb B JKMAKOW M razoo0pasHoii dasax,
TerJIoTa napooOpa3oBaHus, CTAaHAAPTHAS SHTAIBIUS 00pa30BaHuUs, coCTaBIsoWas sxepeun I ubbca, SHTPONHNS, a TaKKe
KpUTUUYECKKE W HAJKpUTHUECKKe mapaMeTpbl. [IporHo3upoBaHue CBOWCTB CHHTE3MPYEMbIX OMOTU3ENbHBIX TOTUIUB TaK-
e CTaJIKUBAETCS C OTCYTCTBHEM JIAHHBIX O CBOMCTBaX OOJBINMHCTBA XHUPHBIX KUCIOT U MX 3¢(upoB. B HacTosmee Bpe-
Msl 3HAUUTEJIbHBIN 00bEM TaKMX CBeJEHHI HAKOIUIEH pa3Be UTO O (PM3MKO-XMMHUYECKUX CBOWCTBAX JAUMETHIIOBBIX (H-
POB AMKapOOHOBBIX KUCIIOT.

Ko BTOpOIi rpyrmme oTHOCATCS CBOWCTBA, KOTOPBIE XapaKTEePU3yIOT UCTIONB30BaHKE CIIOKHBIX 3(MPOB HETIOCPENCT-
BeHHO B jBuratessix (tabdj. 1). HemoctaTtka B TakMx JaHHBIX HET, HAOOOPOT, ITOMY TMOCBSIIEHO MHOTO paboT, myOauKa-
UM U Uccien0BaHui.

W HakoHen, K TpeTheil Tpymme OTHOCATCS CBOWCTBA CIOKHBIX 3()MPOB, XapaKTEepU3yIOLIMe X B TpoLiecce cropa-
HUSI, ¥ C IOMOIIBIO KOTOPBIX 00ecTeuynBaeTCsd BO3SMOXKHOCTD MPOTHO3MPOBAHUS 3TOTO MPOIIEcca METOJaM1 MaTeMaTHye-
CKOro MozenmpoBaHua. MHTepec K MOZOOHBIM MCCIeIOBAaHUAM, CYAs 10 MyOJUKaUMsIM, CTall MOSIBISITECS B MOCTIETHAE
10 — 12net. OgHako, HECMOTPS Ha HAy4YHbIE HOCTHIKEHHS B BHIYHMCIUTEIBHBIX METOJaX KBAaHTOBON XMMHH, MTO3BOJISIO-
X (B OTJIMUKE OT KJIACCHYECKMX METOJIOB) 0€3 3KCIIEPUMEHTABHBIX JaHHBIX MPOTHO3MPOBATH CBOMCTBA PaBHOBECHO
(a3bl cMeceii Ha cTaauK MPOM3BOACTBA OMOAM3ENHLHOTO TOTLUIMBA, TEPMOXMUMHUUYECKHE XapaKTEPUCTUKU CBSI3aHHBIX CO-
€IMHEeHW 1 MallOJJOCTYTTHBI UITH HEM3BECTHBI, MM HETIOJHbI, TOPOil COMHHUTENLHBI U IIPOTHBOPEUUBHI.

O6paruMcs kK paboTaM 1Mo KCCIIEOBAHUIO U TIOJyYSHUIO TEPMOXUMHYECKUX U TEPMOANHAMUYECKUX CBOMCTB OHO-
TOIUIMB, KacaloIMXCcs KaK CBOMCTB COBOKYITHOT'O TPOAYKTa, TaK WU €ro COCTaBISIOIINX. BBeneHWeM B TEPMOXUMUIO
CIIOKHBIX 3(UPOB MOXKET CIIyKUTh paboTta [26], B KOTOPOIi MPUBOAKUTCS pacyeT CBOWCTB OUOTOILINBA, MOJYYEHHOTO U3
OTXOJ/IOB LEJUTIOJIO3HOTO CHIPbsl, C TOMOILIBIO TPYMIOBBIX METOJOB M C TPHBJIEYEHHWEM MNPOTPAaMMHOTO KOMILIEKCa
Gaussian 03]lns OLeHKH MapaMeTpoB aIAUTUBHOCTH MPUMEHSETCS MHOTO(YHKILMOHANBHBIN Memoo HaumMeHbuiux
keadpamos. Takum 00pa3oM, MOJTydeHbl SHTANBMNH (OPMUPOBAHKS B a30BOM M KUIKOW (a3ax M SHTAIBIHNN HCTIape-
HUST 10151 aTn(paTUIeCKUX CIIOXKHBIX 3(MPOB, a TAKXKE PA3TMIHBIX MPOCTHIX TPUTIMLEPUIOB Mpu Temneparype 298K.

[Ipn MomenupoBaHMM TMpolecca MPOU3BOJICTBA OMOIM3EIBHOTO TOIUTMBA OCHOBHBIE CBOMCTBA OECIIPUMECHBIX €T0
COCTaBJISIIOLIMX MOXKHO OLEHUTh, OCHOBBIBASICH Ha CTPYKTYpE BELIECTBA, a 3aTeM C MX MMOMOILIBIO MOJYYUTh U APYTrHe
cBoiictBa. B pa6ote [27] ncnosb3ytoTcst HECKOJIBKO METOOB JUTsS MPOTHO3UPOBAHHUSI OCHOBHBIX CBOWMCTB )UPHOTO psifa:
toukn kunenus (T, ), kpurndeckux temmneparyp (T, ), maBnenus ( p.), oobema (V,), auentpudeckoro dakropa (w),

yIeTbHON TEMI0EMKOCTH (Cg), cocramsomeit sneprin I'no6ea (A GP), suransmin popmuposarms (A, H). Oue-

HUBAeTCs MPOTHO3MPYIOLIAs BO3MOKHOCTh METONOB Ha 6a3e dKCIEepUMEHTANbHBIX NaHHBIX. B pesynbrate chopMupo-
BaHbl OCHOBHbIE CBOWCTBA /I 8 TUIOB PACTUTENILHBIX Macesl 22 XKUPHBIX KHCIOT M CJI0KHBIX METHJIOBBIX U 3THUIIOBBIX
3(UPOB ITUX KUPHBIX KUCIOT, M 3HAYCHUS CTAHAAPTHBIX SHTAIBINN 00pa30BaHUA ITUX CIOXKHBIX IGUPOB — MEpBbIE
yCTEUIHble Pe3yIbTaThl HAIINX MOUCKOB (Tab. 3).

Tabnmmna 3 —CrangapTHas SHTAIBNNS 00PAa30BAHMUS CIOXKHBIX METHIIOBBIX M ATHIIOBBIX 3(upoB KK HEKOTOPBIX pacTUTEILHBIX Macel

CrangapTHast SHTaIbNUS 00pa30BaHUs Macell U CI0XKHbIX d¢upoB A H 0, kJlx/(Mob-K)

HammMeHoBaHue Macia
Koxkocosoe |ITaneMoBoe| XuonkoBoe | KykypysHoe | CoeBoe | Iloaconneynoe | PancoBoe | ApaxucoBoe

Maciio -1834,0| -1953,8] -1751,0  -1638,6 -1707,7 —1678,6 1740,  —1817.3
Eg;;’““"“ MCTHIIOBLIH 6634 | -673,3 —605,7 5527 -591,2 _581,5 —602,0 23,86
Sgg;“‘“ﬁ ITHIOBOBHI 6542 | —6941| —6265 -572,7| -612,1 —602,4 —622,8 44,46
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3HauYeHHs CTaHAAPTHOM TEIIOThl 00pa30BaHUs I HEKOTOPHIX CIOMKHBIX METHJIOBBIX 3(UPOB KUPHBIX KapOOHO-
BbIX KHCJIOT C COJIEPIKaHMEM aTOMOB YIJIEpO/ia B MOJIEKYJIIPHO# LEeNu OT CeMHU JI0 JBAJIATH MSITU MPUBOAATCS B [28].

B pa6orte [29] mopmenupytoTcsi HaAKpUTUYECKUE YCIIOBUS MPOM3BOACTBA OuoamsensHoro tomiuea (FAME) Ha
nMpUMepe ero MpOM3BOJHBIX peareHTOB. MojeMpoBaHne OCYIIECTBISIETCS C KCMOJb30BAHHEM METOJa TPYIOBOrO
BKJIa[a, OLCHUBAIOTCS 3HAUYEHUS TOUKU KUIMEHUs, MIaBJIECHUs; KPUTHUECKKE NaBlieHNe, TeMieparypa u oobeM. Tam ke
MPUBOISITCS 3HAYEHUSI CTAHAAPTHON SHTANBINK UCTIApeHHs 1 (POPMUPOBAHUSL.

Bosnbiioit MaccHB MaHHBIX yOajioch MONy4YuTh Gnarofaps pabote [30], roe maetcs TepMOXHMHUYECKas OLEHKa
CBOJICTB COENMHEHUI B ra3000pa3HOM COCTOSIHMH, CBA3aHHBIX B OMoaM3enbHOM Tomnuee. IIpenctapnensl 3HaueHus C,,

AH ?T u sHTpormu st rvueprHa (C3HgO3), HEKOTOPBIX KUCIOT ParcoBOTO Macia M OTPAaHUYSHHOTO YHCa OPYTHX

s¢upoB B nuanazone temmeparyp 300 — 140K c unrepBanom B 100 rpamycoB, a Takke NMpU CTaHAAPTHOM TemIepary-
pe. MHTepecHa uH(opMaLysa o 3aTpaTax BPeMEHH LIEHTPAIbHOrO MPOLieccopa Ha pacyeT 3TUX BEeJIMYMH, OHO 3HAYUTENb-
HO YBEJIMYMBACTCS C YBEJMUCHHEM COAEPKaHU YIiiepoaa B MOJIeKyJle pacCMaTpHUBaeMOTr0o COeANHEHHS.

Oco60ii (hyHIaMEeHTAILHOCTBIO OTHYatoTes padoTsl [31, 32] mo uccaenoBaHUIO U ONPEEIEHUI0 TEPMOAUHAMU-
YEeCKHUX CBOMCTB Ta30B0il (pa3bl CI0KHBIX METHIIOBBIX M STHIOBBIX 3()MPOB LIEJOr0 psiia pacTUTEIbHBIX Macen. [Tocpen-
CTBOM BBIYKCJICHU} KBAaHTOBOW XWMHHU B COOTBETCTBHUH C MPOTOKOJOM TMOIXOIALIMX VIS 3TOTO MPOMBILIIEHHO Mpeo-
TpeesiCHHBIX BEIECTB B paboTax ompedesieHbl U MpeacTaBlieHsl B auamna3zone Temrepatyp 300 — 500K cranmapTHbIC
SHTaBMUK obpasoBanust (298,15K), yaenbHble n300apHbie TEMIOEMKOCTH, SHTPOMUKU. DTH PEe3yJbTaThl, KaK 3asBJIAIOT
aBTOPBI, HE UMEIOT aHAJIOTOB B OMYyOJIMKOBAHHOM JIUTEpaType W OYeHb BAXKHBI [ MOJIEIMPOBAHNS XUMHUU CTOPaHUS U
IUTSL TIONTYYeHHUS BaXKHBIX MOTPEOUTENILCKAX CBOMCTB TOTUIMBA: TEMIIEpaTyphbl BOCIUIAMEHEHHS, CKOPOCTH PacrpocTpaHe-
HUSI B3pbIBa, MPEIEIOB BOCIUIAMEHEHHS, Mepro/a 3aIepKKH BOCINIAMEHEHHUS, XUMUYECKOM KUHETUKH CTOPaHUs, BUIOB
3arpsA3HSIOLIMX BEIIECTB, CKOPOCTH PaclpoCTpaHEeHUs TUIAMEHH U TaK Jajee.

CucteMaTU3MpoOBaB BCE MPUBEICHHBIC B BBIMICNICPEYUCICHHBIX MCTOYHHMKAX CBeleHHs (TaGIMuHbIC NaHHBIC HE

NIPUBOAATCS U3-32 O4eHb GoMblIoro oObema), co3nae HeoOxoaumblii naker aanubix no C,(T), S(Tr), S(T),AH ?T

IUTSL 22 CITOKHBIX METHIIOBBIX M 3THJIOBBIX 3()MPOB BHICHINX HUPHBIX KUCIIOT, MOKHO MIEPEHUTH K CIEAyIOIEMY 3Tary Hc-
CJIeIOBAHMIL, TO €CTh K aHAJUTHYECKOMY TNPEACTaBICHNIO B (DYHKLIMM TEMIEpaTyphl yAeIbHOI N300apHOM TErIoeMKo-
CTH, MOJIHBIX SHTAJIBINNA U TEMIIEPATYPHOU COCTABIIAIOLIEN SHTPOIMH.

[MockonbKy OMoaM3eNbHOE TOTUTMBO MPEACTABIAeT co00i Habop M3 K XUMUUYECKH CBA3aHHBIX S(UPOB PA3TMIHBIX
’KUPHBIX KUCJIOT C MAacCOBOIl Jjoniel §; Ka)kaoro, To IpU 3alaHHOI TemmepaType T i aJJIUTUBHOIO 3HAU€HUS TEPMO-
JVMHAMHWYECKOW BEJTMYMHBI, OTHOCSLIEHCS K TOTUIMBY B LIEJIOM, CTIPABE/IMBO BBIPAKEHUE

k
RM=> g &M,

i=1
rae R(T) —uckomas tepmonunammnyeckas Bennuuna (Cp(T) mwan S(T), nmm AH ?T) IS CIIOYKHOTO 3(Upa KUPHBIX

xucyot; 1;(T) — BbIMMCIEHHOE 3HAYEHME MCKOMON TepmonuHamuieckoii Benmuunbl (C,(T), S(T),AH ?T) i | —ro

3¢upa JKAPHOI KUCIOTHI.

Pe3tome. [lpoBeneH nHGOPMAILMOHHBIN MOWCK TAHHBIX O TEPMOIMHAMUYECKUX M TEPMOXMMHUYECKHX CBONCTBAX
OMoIM3eNbHBIX TOIUIMB M BBHITIONHEH aHaJW3 MOJyYeHHBIX cBeleHnil. OOyclioBIeH HAO0Op pacdeTHBIX M KCIEepHMeH-
TaJIbHBIX BEIOOPOK, KOTOPBI MOKET CTaTh OCHOBOM Uit (hOpMHUpOBaHMS Oa3bl JAHHBIX CIIOKHBIX METHIIOBBIX M 3THIIO-
BBIX 3()MPOB BBICIIMX KUPHBIX KUCIIOT, XMMUYECKH CBA3aHHBIX B PAa3MMYHBIX KOMITO3MLMIX B Pa3HOOOPA3HBIX BUIAX
O6uoauzenbHblx TomuB. Co3JaHue Takoil 0a3bl CBS3aHO C HEOOXOAUMOCTBIO YMCJIEHHOIO MOJEIMPOBaHUSA pabodux
MPOLIECCOB MOPILIHEBBIX JABUTATENEH ¢ caMOBOCIUIAMEHEHHEM, pabOTalOINX KaK Ha YHCTOM OMOIW3EILHOM TOILTHBE,
TaK U Ha OMOHE(TAHBIX KOMIO3ULMAX. Bubl HOMTMHOMOB, aNMPOKCUMUPYIOLINX TEPMOJMHAMUYECKUe (QYHKLMH, U 3Ha-
YeHHs COOTBETCTBYIOLIMX KOI((PULMEHTOB MOJIMHOMOB — NPeaMET UCCIIeIOBaHUIT BTOPOI YaCTH CTaThH.
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VIIK 621.43
A. M.JIEBTEPOB, O. A. IEBTEPOB, JI. H. TEBTEPOBA

®OPMHUPOBAHUE BA3bl JAHHBIX TEPMOANHAMHNYECKUX CBOWCTB CJOXHbIX YPUPOB
KUPHBIX KUCJIOT BUOAU3EJbHBIX TOIIJIUB B TA30OBOU ®A3E (UACTD 2)

B pesynpTaTe annpokcHManuy ANCKPETHBIX TAONUYHBIX JAHHBIX O TEPMOAMHAMHYECKUX U TEPMOXHMUUYECKHX CBOMCTBAX ABALATH ABYX METUIOBBIX
U STHJIOBBIX 3()MPOB BHICIINX JKHPHBIX KUCIOT MOJYYEHBl KOI(QOHUIMEHTH! MOJMHOMOB, ONHCHIBAIOIMX OCHOBHBIC TEPMOJAMHAMUYECKIE XapaKTepH-
CTUKH 9TUX BEIIEeCTB B (yHKUMHM TemnepaTypsl Ha nntepBaie 300 — 300(K. Takim 00pa3oM BOCHOJHAETCS OTCYTCTBUE CBEICHUI O TEPMOIMHAMUYE-
CKHX CBOFCTBAX LENOTO psijia OMOU3ENbHBIX TOIUINB, TOTYy4aeMbIX M3 PA3IMYHBIX PACTUTEIBHBIX Maces, KOTOPOe 3aTPYAHACT YUCIEHHOE MOACIUPO-
BaHUE Pa0OYUX MPOLECCOB MOPLIHEBBIX ABUrATENEH C CAMOBOCILIAMEHEHUEM.

KuioueBble ¢/j10Ba: OGHOTOIUINBA, I(GUPEI XKUPHBIX KUCIIOT, PACTHTENBHBIE MAc/Ia, MaTEMaTHYECKOE MOJICIMPOBAHKE, pabo4Hii NpoLecc, TepMo-
JIMHAMUYECKHE CBOICTBA, TEPMOXUMHUYECKHE CBOWCTBA, TIOJMHOM.

BBenenune. HeoOXxoaumbIM yciioBHeM T pacdeTa cocTaBa M CBOWCTB BBICOKOTEMIEPATYPHBIX CMeCel sBiseTcs
HaJu4ue MHGOPMALMK O TEPMOAMHAMUYECKUX U TEPMOXUMHUYECKUX CBOWCTBAX MHAMBUIYaJIbHBIX BELIECTB, BXOIALINX
B COCTaB TOIUIMBA M MPOIYKTOB CropaHus. Peanusalus 4MCIEHHBIX MCCIeNOBaHMN paboOuMX MPOLECCOB MOPIIHEBBIX
aBurartesnieil, paboTalomKX Ha ANBTEPHATHBHBIX OMOAM3ENBHBIX TOIUIMBAaX, B HACTOSIIEE BpeMs 3aTpyIHEHA B CBA3M C
OTCyTCTBHEM Takol mHMopMarmy. YToObl BOCIIOIHUTH 3TOT MpoOe, mepBas yacTb MyOsrKamu (4acTe 1, M. cTaThio B
3TOM cOOpHUMKe) OblIa MOCBAIICHA aHATU3Y UH(POPMALNK O TEPMOANHAMHYECKHX M TEPMOXUMHYECKMX CBOWCTBaX 3(u-
POB BBICIIMX JKMPHBIX KUCJIOT, XUMHUUYECKH CBSA3aHHBIX B OMOJM3ENIbHBIX TOIMUIMBAX, KaK TO — CTAHAAPTHOM SHTAIbIUU

obpasosanus (AH ?T ), SHTPONHY TIpH CTaHAApTHOI Temmepatype (S ), suTpormu (S(T) ) u m306apHOIt TermIoeMKo-

ctu (Cy(T)) B dyHKumMM TEMTIEpATYPBI.

JInst G0BLIIMHCTBA HEOPTaHMYECKUX U HEKOTOPOTO psilia OPraHMYeCKUX XUMUUECKUX COeTUHEHHI CO3aHbl TEPMO-
JIMHaMUYecKrue 0a3bl NaHHBIX B pasHbIX HayuHbIX UeHTpax (Tepmoyewmp um. B.II. Inywxo, THERMO (NASA)
THERMODATAJANAF, CHEMKIN u mpyrue [1, 2, 3, 4, 5, 6])xoTopsle Bce BpeMst MOMOHAOTCA. JlaHHbIe 10 OHOAU-
3€JIbHBIM TOTUTMBAaM OTCYTCTBYIOT, BO BCSIKOM Clly4ae, B OTKPBITOI mevaTh. B pe3ynbrare o6paboTaHHO# MHMOpMaLWH,
U3JI0KEHHOM BO MHOrMX myoOsukanusax (dacte 1), coOpaHbl CBeieHHsI O CBOWCTBAX CJIOMKHBIX METUJIOBBIX M ATUIOBBIX
3¢upoB 11 BhICHIMX KHUPHBIX KHUCJIOT: JIAypUHOBOM, TeTpaJekaHOBOM, NMaTbMUTHHOBOM, MAJIbMUTOJIEUHOBOM, Maprapu-
HOBOIi, MaprapuHojienHOBOM (Margaroleic acid)creapuHoBOi, 0JIEMHOBOM, JHHOJEBOW, JMHOJEHOBOM, apaxMHOBOIA.
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