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Abstract. The urgency of the discussed issue is due to the necessity to obtain and summarize the information on
the composition and structure of oily and resin-asphaltene components from unconventional hydrocarbon
sources — heavy high-viscosity crudes and natural bitumen, to identify ways their genesis and to solve the
problem of their production, transportation and processing, as well as rational use of the products obtained. The
main aim of the study was to develop a procedure for identifying compositions and structures of molecular
fragments bonded via C-O linkages in ether and ester bridges in oily components of natural bitumen. The
methods used in the study: a chemical reactions of ether and ester linkages ruptures using BBrs, analysis of the
formed organic bromides with gas chromatography-mass spectrometry. The initial oils were also characterized
by gas chromatography-mass spectrometry. Two isomers of monobromide and dibromides of alkyltrimethyl
benzenes homologues series Ci3-Co; were identified in the reaction products. Among the mono- and dibromides
of alkyltrimethyl benzenes we have identified the derivatives of Ci3—C17 homologues which were absent in the
initial oils. Therefore unlike homologues C1s—C; these homologues in the initial oils were completely linked with
other fragments of the complex high-molecular components via one or two ether and ester bridges. In addition
analyzing the results of the gas chromatography-mass spectrometry we have revealed that mass-spectra of
certain peaks contained ions corresponding to mono- and dibromides of naphthalene, phenanthrene,
dibenzothiophene and their homologues. Therefore some of the mentioned types of the compounds were bonded

in complex high-molecular components of the initial oils via one or two ether and ester bridges.
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Wudopmanus o coctaBe KOMIOHEHTOB (Maces, CMOJI M ac(aibTeHOB) TSKEIBIX BBHICOKOBS3KHX HedrTeil n
MIPUPOIHBIX OUTYMOB, OOJIBIIMHCTBO W3 KOTOPBIX SIBJISIOTCS OMOAErpajupoBaHHBIMM, HEOOXOIuMa IS
BBIBJIICHUS IIyTeH WX TEHE3WCa, peIIeHWs MpodiieM WX MOOBIYH, TPAaHCHOPTUPOBKH, IEepepaboTKH H
panroHaNbHOTO Hcmonb30BaHus [1]. cmonmp3oBaHne CENEKTHMBHBIX XHMHYCCKUX PpEaKIUi [UIT pas3pbiBa
Cymb(QUIHBIX ¥ OS(UPHBIX MOCTHKOB [2], a TakKe TEPMHUYECKOH MJECTPYKIMH Macel B YCIOBHIX
IByxcTynerdaroro ¢mm-nmponmsa (300, 600 °C, 15 c) [3] B coyeTaHNH ¢ aHATH30M ITOYYSHHBIX IPOIYKTOB
ra3oBoil xpomarorpagueii ¢ mMacc-ciektpomerpudeckum gerektropoM (I'’X-MC) B pexumax «off-line» n «on-
line» MO3BOJMIO YCTAaHOBUTH, YTO AQJKaHbl, AJIKHITPHUMETHIOCH30JIbI, AIKHILUKIOIEKCaHbl, XEWIaHTaHbI,
ronassl, (heHaHTPEHBI, OEH30- U TMOCH30THO(EHBI IPUCYTCTBYIOT B Maciax HeTel U MPUPOAHBIX OUTYMOB He
TOIBKO B MOJIEKYJSIPHOH (hopMe, HO W B BHUJIE XUMHUYECKH CBSI3aHHBIX CTPYKTYPHBIX ()parMEHTOB B COCTaBe
CIIO’KHBIX BBICOKOMOJIEKYJISIPHBIX KOMIOHEHTOB. ClleyeT, 0THaKO, OTMETHTH, YTO Pa3phIB 3PUPHBIX MOCTHKOB B
npucytcTBuE BBr3; conpoBoxxmaercs obpazoBanreM OPOMHUIOB OPraHMYECKUX COSAMHEHUH, KoTophie mmepen [ X-
MC-aHanm30M IOABEPTalOT BOCCTAHOBICHHIO AIOMOTHApPHAOM JuTHs. Ilpm 3TOM atom OpoMa B MOJEKYyJe
3aMelnaercsi Ha aroM Bojgopoaa [2, 4]. IIpu HU3KOM OTHOCHTEIBHOM COJEP)KAaHHHM B Maciax «CBSI3aHHBIX»
CTPYKTYPHBIX ()parMEeHTOB U3MEHEHHS B COCTaBE aHAJIM3UPYEMbIX THIIOB COCMHEHUH NpH cpaBHUTEIbHOM ' X-
MC ananm3e UCXOJHBIX Macel U MPOJYKTOB MX XUMHYECKOH MOJU(UKAILIMA MOTYT OKa3aThCsl He3aMEUEHHBIMU.
Kpome ToOro, mpu HCHOJNB30BaHUM ONHCAHHOW METOAMKH HHGpOpMalUs o duucie 3(QUPHBIX MOCTHKOB,
CBS3BIBAIONINX YIIOMSHYTHIE CTPYKTYPHBIE (pparMeHTHI, TepSETCs Ha CTaINH BOCCTAHOBJICHUS OPOMHUJIOB.

B nacrosmieir paboTe MpemIoKEeH JUIICHHBIN BBINICHA3BAHHBIX HEIOCTATKOB ANbTEPHATHBHBIA BapUaHT
METOJVKH, B KOTOPOM HCKJIIOYCHA CTaausl BOCCTAHOBJICHUS OpPOMHUAOB. BpoMmpow3BOAHBIE CTPYKTYPHBIX
(parMeHTOB, KOTOpBIE HAXOAWINCh B HMCXOJHBIX MacliaX B CBS3aHHOM depe3 3(HpHBIE MOCTHUKH BHUAE,
JIOCTATOYHO JIETKO OIPEACIISIOTCS B CMECH JIPYTHX OpraHu4ecKux coequHenuii npu ['’X-MC-ananuse npoayKkToB
CEJIEKTUBHOM peaKlyy 10 HAINYUIO B MX MAaCC-CIIEKTPaxX XapaKTEPHBIX NyOJETOB U TPUILIETOB, 00YCIOBICHHBIX
NPUMEPHO OJIMHAKOBBIM OTHOCHTEJLHBIM COJIEPKaHUEM CTabUIbHBIX n30TONoB 6poma (7Br u 81Br).

HccnenoBanus NmpoBeIeHbl Ha Maciax HPUPOJAHOro OMTyMa AlIanb4nHCKOTo MectopokaeHus (MAD),
PACTIONIOKEHHOTO Ha TeppUTOpuU Boisro-Ypambckoil HepTera3oHOCHON NPOBUHITMK. METONUKH BBIJACICHUS
MADB u3 npupogHoro OMTyMa U celneKTUBHOTO pa3psiBa C—O cBA3HM 2(PHUPHBIX MOCTHKOB B KOMITOHEHTax MADB
mnoxersl B [2]. IlomydeHHBIE TPOXYKTHI OpPOMHpPOBAHWS IOCIE OYHCTKH JKHAKOCTHO-aICOPOIIMOHHON
xpoMmatorpadueil 0T KUCIOPOACOAEPIKaIMX MOJSPHBIX MpUMeced ObUTH npoaHanu3upoBaHsl MetogoM ['X-MC
¢ ucnonszoBanueM DFS mpubopa «TERMO-Scientificy. B razoBom xpomarorpade HcIoiap30Baii KBapLEBYIO
KanmupipHyto KojdoHKy TRSMS mnmuo#t 30 M u BHyTpeHHHM auamerpom 0,25 mMm. XpomarorpadupoBaHue
MPOBOAMIN B PEXHUME MPOorpaMMHUpOBaHHOro mnoabema Temmeparypsl oT 80 mo 300 °C co ckopocteio 4
rpaZ/MHH ¥ 3aTeM B TeueHne 30 MUH Ipu KOHEYHOH TeMIepaType. ['a3 HOCHTENb - TeIHi.

B memomsapuo# ¢pakmmm mpoxyktoB OpommpoBaHus (MAB-BP-H®) c¢ wucnoms3oBanmem I['X-MC
HICHTU(PHUITMPOBAHEI MOHO- M JHOPOMHIBI TOMOJIOTHUECKOTO psaa amkuiaTpuMetwioenzonoB (ATMB) ot
ATMB-Ci3 no ATMB-C,; (Puc. 1). Hanmume B macc-xpoMarorpamMme MO XapaKTEPUCTHUECKUM HOHAM C
m/z=211+213 nByx psanom crosmmx nukoB (Puc. 1), ckopee Bcero, o0yclIOBIEHO HaJIMYHMEM ABYX M30MEPOB
MoHOOpoMua romosioroB ATMB, oTinryaroniuxcs NoJIokKeHHeM aToMa OpoMa B MOJIEKYJIe.

BaxxHO OTMETHTB, YTO CPEN MOHO- U TMOPOMHIOB IIPUCYTCTBYIOT Mpou3BoiHbIE roMosoroB ATMbB cocrasa

C13—Ci7, KOTOpBIE OTCYTCTBOBaNHU B McxoaHOM MADB. CnenoBarenbHO, 3TH TOMOJIOTH, B OTJIMYHE OT TOMOJIOTOB
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cocCTaBa C18—C21, B HCXOJHBIX Macjax ObUIM IIOJIHOCTHIO CBSI3aHBI C Apyrummn q)paFMeHTaMI/I CJIOJKHBIX

BbICOKOMOJICKYJIAPHBIX O6pa30BaHHﬁ OJHUM HJIK ABYMS 3(1)I/IpHLIMI/I MOCTHKaMHU.

m/z=211+213

% m/z=289+291+293

MMNHLWMM

Bpemsa ——

Puc. 1. Macc-xpomamoepammer MAB-BP-H® no xapaxmepucmuueckum 0CKOIOUHbIM UOHAM MOHOOPOMUO08 ()

U OubpoMuU0086 (*) arKuImpumemuiOeH30106

Kpome Ttoro, mpu anammse pesynsratoB ['X-MC ycTaHOBICHO, 9TO B MacC-CHEKTpaX HEKOTOPHIX ITHKOB
TIPUCYTCTBYIOT MOHBI, COOTBETCTBYIOIINE MOHO- M AuOpoMuaaM HadTannHa, peHaHTpeHa, THOCH30THO(DEeHA U
nx romonoros. CremoBaTenbHO, HEKOTOpas 4acTh IIEPEUYHCICHHBIX TUIOB COCAMHEHUH ObUIa CBsI3aHA B

CJIOKHBIX BBICOKOMOJIEKYJISIPHBIX 06pa3013aH1/151x N3YUYCHHBIX MAcCE€Jl OAHUM HJIN ABYMSL Bq)HpHBIMI/I MOCTHKaAMMU.
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