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i:)NcncpHMCHTaJIbHbIC AaHHbIC 

IIo npCAJIOmCUHIO B. B. l\oBaJIbCKOrO [19] B HamCH JIaOOpaTopHB ObIJI 

npOaHaJIHSHpOBaH HSOTorrHbIH COCTaB yrJICpOAa CCpHH npC)1;ocTaBJICHHbIX HM 

oI<pamcHHbIx aJIMaSOB HS HI{YTHEI (n6JI. 1) I. H:aK BH)1;HO HS TaOJI. 1, HapH)l;y c · 

BCJIWUIHaJlffi, OObPIHbIMH )1;JIH aJIMaSOB, saqnmcHpoBaHbI SHa'ICHIIH eGI3, OTBC

'Iarom;l1Ic saMCTHOMY oooram;CHHIO aJIMaSOB IISOTorrOM GI2. Bcc 'ICTblPC HPHC

TaJIJIa I1IS MCCTOPOiI{)1;CHI1IH 80::lJIHX 060ram;CHbI JICrHHM HSOTorroi.{ (eGI 3 OT 

-2,14 )1;0 -2,22 %). GpC)l;H aJIMaSOB I1IS TPYOlill «MHP», r)1;C paHCC rrpOanaJIII

<ll1lpOBaHHblii: OCCU;BCTHbIH oopascu; I1IMCJI eGI3 =-0,54 % [9], HaMH B TpCX 

,(mpamCHHbIX oopasu;ax orrpC)1;CJICH aHaJIOrH'IHbIH HSOTorrHbIH COCTaB (eG 13 = 
= -0,50; -0,59 II -0,61 % ), HO TaM }HC OOHapYiI<CH aJIMaS, oTJIH'IaIOII.\HHcB 

.fl.rr0Jl13JlbHO BhICOIWiit HOHU;CHTpaD;l1Icii: JIcmoro HSOTorra (eGl3 = -3,23 % ). 

Ta5J111I~al 

HaoToDubtil COCTBB OJ<paweHllbIX paaHODIIAHOCTefl fil'Y'I'CRIIX ;MMaaOIl 

MeCTOpO}l;AellIIC O"pacJ<a 
IB ec HPIlCT3J1-

Jla, J\tZ lie" , % 

Tpy6J'U «l\1np » CepaJI 82,5 -3,23 
» » » 66,7 -0,59 
» » » 57,0 -0,61 

Tpy6Ka (1 AJiixaJI» 3eJIeIlOBUTO-meJITUJI 56,0 -0,66 
» » iReJITOBaTO-CepaJI 55,0 - 1,07 

» CepaJI 76,0 -0,79 
» » 48,0 -0,52 

MecTop0a\AeIlHe 36aJlJIX TeMIlO-CepUJI 135,8 -2,14 
» » PblmeBaTO-CepaJI 56,0 -2, 18 
» » 48,5 -2,22 
» » 33,0 -2,14 

TaKI1IM oopasoM, OKaSaJIOCb, 'ITO oooram;CHIIOCTb aJIMaSOB HSOTorrOM 0 2 - . 

,n;OCTaTO'IHO pacrrpOCTpaHCHHOC HBJICHHC . XapaHTcpHO, 'ITO npHcym;c OHO, CCJII1I 

HCXO)1;HTb ilIS AO ,crrx nop npOaHaJIHSl1IpOBaHHbIX oopaSU;OB, I1IMCHIIO OI{pamCH

HLIM paSHOBH)1;IIOCTHM. 

Ha pHC. 1 npI1lBC)1;CHbI B BH)1;C rHCTorpaMMbI onYOJIHIWBaIIHbIe PCSYJIbTaTbI 

aIIaJIII3a aJIMaSOB, SaHMCTlBOBaHHblC HS paooT r. l\pcHra [20], BIIHMaHa [50], 
A. II. BHHOrpa)1;OBa C COTpY)1;HlII<aMH [9], O. II. l\ponoToBoH [21], a Tal{mC 

HamlI onpC)1;CJICIIHH. Ol{parnCHHblc paSHOBH)1;HOCTH, BI{JIIO'laH )1;Ba oopasu;a l{ap

OOIIa)1;O, onpC)1;CJICHHbIC B paooTc [8], BbI)1;CJICHbI Sa'lCpHCHHCM. 

GoncpmcHHo OT'lCTJIHBO npOHBJIHCTCH CJIC)1;yIOm;aH SaIWHOMCPHOCTb : B TO 

:npCMH Hal{ 6cCD;BCTHhlM aJIMa3aM HS paSJIII'lHbIX MCCTOPO}H)1;CHHH CBOHCTBCHHO 

Y)1;IIBIITCJIbHOC C,WIHCTBO HSOTonHoro cocTaBa, OI{pamCHHblc pasHoBIIAHOCTH 

xapaJ{TCpHSYIOTCH mHpoHHM pH)1;OM 3Ha'lCHHH eGI3: OT -0,5 )1;0 -3,2%. B cc 

CJIY'laH oco60ro o6oram;cmIH aJIMaSOB JICrHHM HSOTonOM G 12 OTHOCHTCH l{ OHpa

mCHHbIM HpHCTaJIJIaM. IIpH aTOM cym;ecTBeHHa He CTOJIbHO 060ram;eHHOCTb 

1 Orrpep;eJIeHIIJI II30TOIIHoro COCTUBa yrJIepop;u IIpOBOAIiIJUrCb lIa Mucc- crreRTpOMeTpe 
M11-1305 B pea\IlMe rrpeIl,1iI3HOHHbIX 1iI3MepeHlIH C P;BYMJI-TpeMJI HOHTPOJIbHhIMll anaJI.Il.-
3aMlI. BbI'H!CJIennaJI IIorpemnocTb orrpep;eJIenJ1JI ± 0,02 %. llollroToBHa rrpo6 ocyme
CTBJIJIJIaCb Ha YCTalloBHe COm,ReHIlJI no MeTOp,lll{8, omrcaHHoR pa'IIee [11]. DeJI]l'lHHhI 
{lC13 OTBieceHhI K cTanp;aIYTY PDB 1I CBJI3aHbI C BeJI>lI'lIDJOH Cl3jCI2 OOOTHOmeH1reM : 

(

' C13/ C12 ) 
GCl3 = 1123,72.10 5 -1 . 100%. 
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PRe. 1. rHCTorpaMMa pac
upeAeJIemm 1!J30TOUHoro co
CTaBa uPHPOAHhlX aJIUa30B 

1 - OeCl\lleTHl>le amtaSbl, a Taw 

me OopaSl\bI, HOTopble npennoJla
ralOTCIJ GeCl\BeTHbIllUI (B 'rex CJlY

'IalJx" Horna 11 OIDIcamnl HeT 

YHasaHuA); 
2 - OHpameHHble aJl1l1aSbi 

n;BeTHhlX aJIMaaOB JIerKllM H30TOrrOM, CKOJII>KO mHpOIrnii AHarraaOH BapHan;Hii: 
HX HaOTOrrHOrO COCTaBa. 

OlJeBHAHO, OKpameHHOCTI> aJIMaaOB H HeOOI>IlJHhlH HaOTOlIHI>IM COCTaB HX 

yrJIepOAa HaxoAHTcH B orrpeAeJIeHHOH CBHan. Hnme Mhl llorrhlTaeMCH paCCM , 

TpeTb BoaMomHbie ee lIPHlJHHbl. 

lIaoTorrHble paBHoBecHH 

MaoToIIHhlH ,CQCTa!B aJIMa301B M'OmeT' IC;rrymHTI> '1iIiHAHKa'l10pOM HCXOAHoro 

yrJIepOAa. OAHaKo rrpHMhle corrOCTaBJIemIH orraCHhl, TaK KaK B rrpon;ecce Kpn

CTaJIJIllaan;HH BoaMomHO cppaKn;HOHHpOBaHHe HaOTorrOB, BCJI"eACTBHe KOToporo 
HaOTOllHhlH COCTaB aJIMaaOB MomeT OKaaaTI>CH OTJIlllJRhlM OT HaOTorrHoro coc

TaBa YrJIepO'Aa HcxoAHOro Bern;etCTlBa. 

TepMoJ(HHaMnqecKlle CPYHKn;1HIH (~-<paKTophl HJIll O'l1HOmeHHe CTaTCY'MM lIO 

COCTOHHHIO), orrpeAeJIHIOIn;He <ppaKn;HOHHpOBaHHe HaOTOllOB B HaoTollHo-OO

MeHHhlX pea'K1:~~IHX, AJIH 003
2-, .00, CO2, H CaJIM OblJIH iBbli'llIJCJIeHhl IOPH [49], 

a AJIH CH4 - r. Rpeii:roM [20]. B rrOCJIeAHee BpeMH rrOHBHJIaCb BoaMomHOCTI> 
oOJlee lIOAPOOHOrO TepMOAHHaMJrq'eCKoro aHaJIHaa yrJIepOACOAepmarn;HX CHC

TeM. HeAaBHo BOTTHHra [31] BbPIHCJIHJI OTHomeHHe CTaTCYMM A'JIH HaOTorr

HhlX <POPM rpa<pHTa, a B Hameii: JIaOOpaTopHH A. A. MBJIeBbIM pemeHa aaAa

lJa Ollpep;eJIeHHH ~-CPaKTOpOB AJIH MHOrOaTOMHbIX MOJIeKYJI YrJIeBOAOpOAOB 
CH4, C 2H 6, C 3H s, C SHI2, a TaKme OeHaOJIa H To;rryOJIa. 

TaKHM oopaaoM, Terrepl> HaB9CTHbI TepMOAHHaMHlJeCKHe HaOTorrHbie 3<P

<peKThl H aaBHCHMOCTH K3<P<PHn;neHToB paaAeJIeHHH a OT TeMrrepaTyphl AJIH 

OOJIbmHHCTBa coeAHHeHHH yrJIepOAa, KOTOPbIe MOryT ObITb rrpHlJaCTHbI K 00-

paaOBalllJIO lIpHPOAHhlX aJIMaaOB. II03TOMY BoaHHKaeT rrpHHn;HllHaJII>Hall B03-

MomHOCTb YCTaHOBHTb TepMOAHHaMHlJecKH paapemeHHhle T.eMrrepaTypHbIe 

rrpeAeJIbI oopaaoBaHHH aJIMaaOB Ha paaJI:HqHI.IX Bern;eCTB HJIH, HaooopoT, aaAa

BaHCI> TeMrrepaTYPoH, On;eHHTb Kpyr rrpHpop;HbIX OO'.beKTOB, crrocooHbIX ObITb 

HCTOlJHHIWM yrJIepOAa aJIMaaOB. 

RpHBbIe aaBHCHMOCTH OT TeMrrepaTypbI K03<PCPHn;HeHTOB paaAeJIeHHll Hao

TOllOB M:eml];y yrJIepOAOM aJIMaaOB H yrJIepOAOM COOTBeTCTByrorn;ero COeAHHe

HHll lIpHBeAeHbl Ha pHC. 2. 110 OCH OPAHHaT OTJIOmeHa BeJInqHHa (a -1) .102
; 

rrapaJIJIeJIbHO OCH rrpoBeAeHa BepTHKaJIbHaH mKaJIa BeJIHlJHH ' {} C
l3 

H YJ{aaaHbI 

xapaKTepHble rrpeAeJIbI eCTeCTBeHHOH pacrrpOCTPaHeHHOCTH HaOTorrOB B OCHOB

HblX KJIaCCaX yrJIepOACOAepmaIn;HX coeAHHeHHH. TaR RaJ{ ('ll - ('l2 = 
= (a -1) , 102, ooe IIIKaJIhl OTBelJaIOT OAHHaROBOMY MacmTaoy HaMeHeHHII 

HaOTorrHoro COCTaBa. illRaJIhl COBMern;eHbI TaKHM oopaaOM, lJTOObI BeJIHlJHHU 

a = 1,000, T. e. JIHHHH C amr Ha rpa<pHRe RpHBbIX <ppaRn;HOHHpOBaHHH, OTBe

'IaJIa cpeAHeMY HaOTorrHOMY COCTaBY OCHOBHOii: rpyrrlll>I RpHCTaJIJIOB aJIMaaa 

(('lCI3 = -0,6 %) Ha rpa<pHRe rrpHpoAHOii pacrrpocTpaHeHHocTH. 
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