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V3y4eHo BAVsHME MOBEPXHOCTHO-aKTUBHbIX BELLECTB 1 KOMITOHEHTOB HEQOTEBLITECHSIOLMX KOMIO3WLMI Ha CBOVICTBA M COCTAaB BbICOKO-
BA3KMX HEQTeV B pE3y/bTaTe TepMOCTaTUPOBAHWS CUCTEMbI HEPTb ~KOMIO3uLMs (HegTb~BoAa) B 1abOpaTOPHbIX yCroBusX. [1oKa3aHo,
YTO MPUCYTCTBUE KOMMO3NLIMM B CUCTEME MPUBOAMT K CHUXEHMIO COAEPXaHWS TBEPAbIX MapagmHOBbIX YIeBOAOPOAOB, YBEINYEHMIO
OTHOCUTESTbHOO COAEPXKAaHMNS aPOMATUHECKUX CTPYKTYP M CMOSIUCTO-aCharbTOBbIX KOMIOHEHTOB B HEQTH.

KntoyeBble croBa:

BbicokoBsi3Kasi HeTb, HEQTEBLITECHSIOLLME KOMIO3ULIMM, MOBEPXHOCTHO-aKTUBHbIE BELLIECTBA, CBOVICTBA HEQhTEH, COCTaB HegTel.

BeepeHune

B macrosiee BpeMs B 6astamnce yrieBogopoa0B, 10-
OBIBaeMBIX B MUpe, B ToM uucie 1 B Poccun, mpeobiia-
Jal0T BBICOKOBA3KME He(TH, mpuueM HaOJIIOAAeTCS
TeHJeHIUA K YBeJUUYEHUIO UX JOJHU, UYTO CHUJILHO
VCJIOKHAET TeXHOJIOTUUECKNE TPOLECChl He)TeT00bI-
yu [1]. 3BecTHO, UTO CyIeCTBEHHOE BANAHNE HA 3()-
(eKTUBHOCTD JOOBIUM, BRIOOD ONTHMAIBHOTO CII0c0o0a
M3BJIEUEHNS BBICOKOBA3KON He()TH OKA3BIBAIOT 0OCO-
OEHHOCTH ee cOCTaBa W CBOKCTB. IIpuM TeXHOTEHHOM
BO3JeCTBUM HA IJIACTOBYIO0 He(PTh, CO3LAHUN TUPO-
JTWMHAMUYECKWX TIOTOKOB BOJBI U HE)TH B 3aJI€KM, 3a-
KayKe TOpAYero Iapa, BLITECHAIIINX areHTOB
BCJIE/ICTBYE TIPOUCXOAAIINX TPU 3TOM (PMIUKO-XMMU-
YeCKUX IIPOIECCOB B3aUMOJEHCTBUA MEMKIY ILIACTO-
BBIMU ¥ 3aKaQUaHHBIMU KUIKOCTAMY BO3MOIKHO M3Me-
HeHVe (DUBMKO-XUMUYECKUX CBOWCTB U COCTaBa ILa-
cToBOI 1 KobeiBaemoit Hedru [1].

Ina Hay4dHOrO 000CHOBAHWA IOAXOZOB K CO37a-
HUIO TeXHOJIOTUH M3BJICUEHNSA BASKUX U BHICOKOBSS3-
KuX He()Tell HeoOXOIMMBI KaK NCXOAHBIE JaHHBIE O CO-
JTep:KaHUM U COCTaBe OTHEJIbHBIX TPYII HePTAHBIX
KOMIIOHEHTOB, TaK U UH(GOPMAIUA 0 XapaKTepe 13Me-
HEeHUs COCTaBa U CBOUCTB He()Tel B Pe3yJIbTaTe TEXHO-
TeHHOTO BO3JIENICTBUS HA TLIACT.

O((heKTUBHBIMY BHITECHSIOIIMMY areHTaMU, KC-
TI0JTH3YEMBIMHY JJIS YBEJIMUEHNA He(DTEOTIauu I1JI1acTa,

ABJIAIOTCA KOMIIO3UIINM, COJAEPIKAIINe XUMUUECKUe
peareHThl, B TOM YHCJIe TIOBEPXHOCTHO-aKTUBHBIE Be-
mectBa ([IAB) pasmuunoro Tuna [2, 3]. Uro6st m0100-
patb ITAB misa He(TeBBITECHIIONUX KOMIO3UIIAN 1
yBeJqnueHnd He(TeoTAauM M3 KOHKDETHOTO MECTO-
posxaeHua TpedyeTcd IPOBe/ieHNe PeBAPUTEIbHBIX
TPYLOEMKHUX JabopaTopHBIX ucciegoBanuii, Ham-
0OJIBINIVIE HAJIEMKIBI CBASHIBAIOT B HACTOAIIEE BPEMSA C
cognanuem [TAB, 06;1aa0mx BEICOKOM TOBEPXHOCT-
HOM aKTUBHOCTBIO ¥ COBMECTUMOCTBIO C ILJIACTOBBLIMHU
Bogamu. Taxue ITAB comep:kaT B cocTaBe MOJEKYJIbI
pasnuuHble (QYHKIMOHAJBHBIE TPYNIBI, KAK HAIPH-
Mep OKCHITHUJIEHOBBIE IeNH U CYJIb(o- WK cyaboHa-
THBIE TPYIIIHI B CYIb()OATOKCHUIATAX , KAPOOKCUIBHBIE
B KapOOKCUMETHMJIATaX WM KATMOHHbIE W aHUOHHBIE
rpynmel B ampoauTabix [IAB Tuna 6etaunsos. Bapou-
pyS IJIUHY OKCHUATUJIEHOBBIX IETIEH M CTElmeHb IIpe-
BpAIl[eHUA HCXOJZHOT'O HEMOHOT€HHOTO NPOJYKTa B
AHUOHHBINA, MOKHO peryJjumpoBaTh cBoiicTBa IIAB
IIPUMEHUTEIBHO K YCIOBUAM KOHKPETHBIX MECTOPOIK-
neHuil. B KauecTBe OCHOBHOT'O MJIX BCIIOMOTATEIBHOTO
ITAB cramu mpuMeHSATH OJUTOMEPUYECKUEe COeNUHe-
HUA, KOTOPbIe OTJIMYAIOTCA CBOEW MOJIEKYJIAPHON
CTPYKTYpO#. I'uaApOQUIBHYI0 YAaCTh MOJEKYJIBI OJIH-
romepudeckoro IIAB 00pasyioT HeCKOIBKO MOJAPHBIX
U MOHHBIX (YHKIMOHAJBHBIX TPYII, PACIpPEeseH-
HBIX BJIOJIb YTJIEBOJOPOTHOM [ETH, KOTOPasA CPaBHUMA
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10 pasMepaM MJIX 00JIbIne IrEAPOGOOHON YaCTH MOJIe-
KyJsI [4].

[lenb manHOM pabOTHI — BRIABJIEHUE 0COOEHHOCTEH
HU3MeHeHUs COCTAaBa U CBOMCTB BBICOKOBIBKUX He(hTell
MoHromu mof feficTBIeM He(pTeBLITeCHAIONTUX KOM-
MO3UIINH, COfepKaINuUX pasanunbie Tunbl [IAB.

3KCI'IepVIMEHTaJ1bHaﬂ YacTb

B rauecTBe 00HEKTOB HCCIEJOBAHNS UCIIOIB30BA-
Ju BeIcOKOBsA3Kue Heptu Tamcardyiar (cmech (DIIiom-
IoB u3 5 ckBaKuH), llaraan-dic (cMech (DIIOUIOB U3
7 ckBa:kuH) u 3yyHOasH ABYX ropusoHToB (1372 m
700 M) OCHOBHBIX IIPOAYKTUBHBIX ILIACTOB MECTOPOIK -
nernit Monronuu. XapakTepucTuka Hereill mpuse-
neHa B Ta0u. 1.

Tabnuua 1. Kpatkasi reoiorv4eckas xapaktepuctuka Hegreu

MoHronmm
Mecto- rnybuHa
oxpae- | CkBaxuHa, No Bospact or- 3anera- [opogbl
P "7 | noxenun
Hne HAS, M
LlaraaH- | 14, 142,145, 147, aprunnuT,
Snc Al A-2, 1410 ans0, ant |1007..1355 anesponyT,
3yyHBaaH - anbb, ant | 700..800 | NecdaHvik
anso, anT, CnaHLb!
3yyHOasH 1 Gappem, 1372 03epHble,
rotepvB penkui
aneBponuT,
Gappem, nec4aHuK,
Tamcar- | 3 45 13,14,17 | "TePYB: |3y pag0 |V Y TVPO-
Gynar BanaHXmH, reHHbIV ne-
bepprac CHaHUK

HedreHnocubie mos3gHeMe3030iicKue pPu(TOBBIE
bacceitnbl Monronuu (TamcarGymar u Bocrouno-T'o-
OMICKU, K KOTOPBIM OTHOCATCA MecTopokaeHus [{a-
raan-dic u 3yyHOasdH) XapakTepusyoTca o0pasoBa-
HUEM TPEITIH BO BpeMeHa MO3IHeH I0PhI 1 TPO/I0JIKe-
HUEM €ero B TeUeHNe DAHHEr0 MEJIOBOTO IepHoja.
B 0Gacceitnax Bocrounoro I'o6u u Tamcar0y.iar ocHOB-
HBIME He()TeMATePUHCKUMHU IOPOJAMU SABJISIOTCS
03epHBIE CJIAHIBI HUKHEMeI0Boi (opmanuu. OfHo-
BPEMEHHO 37[eCh MPOUCXOAUIO HAKOILIEHNE PEUHBIX 1
03€PHBIX OTJIOKEHUH, COPOBOKAAIOIIEECA TEePUO/IH-
YECKO BYJKAHUYECKOU JeATENBHOCTHIO.

06pasisl uccaenyeMbIX HedTell 0TOOPaHEI C IIyOHH
700...2480 M. IlmacToBble TeMIEPATYPHI AJIS MECTO-
posxknenuit [laraan-dic u 3yyHOasH JieKaT B MHTEPBA-
1e +30 ...+40 °C, gas Tamcarbymar — +50...475 °C.

Hedru Monronuu 001a4a10T OTHOCKTEILHO BBICO-
Koii mrotHocThio (0,8450...0,8894 r/cv®) 1 BABKOCTHIO
(178...1996 mlla-c), comep:kaHme CMOJUCTO-aC(AIBTO-
BeIx Bemiects (CAB) cocrasiisier 8...18 mac. % , cpenu Ko-
TOPBIX M0JIS ac(aabTeHoB He mpesbimaer 1,1 mac. %.
Iny6oxe saseraormue HedTu MecToposkaenusa Tamcar-
Oyar (2311...2480 m) conep:xar mensie CAB (oxomo
8 %), 001amal0T MEHBINEH IJIOTHOCTHIO (OKOJO
0,8450 r/cm®), uem BBIlIe 3aJeraoIAe BOCTOUHO-TO-
oumiickue (Iaraan-dic u 3yyHbasH), B KOTOPBIX CO-
nep:xarme CAB B 2 pasa 6oubie [5].

HUccmenyembie HeQTH OTHOCATCA K METAHOBOMY U
MeTaHO-Ha(DTEHOBOMY THIAM M0 KJacCHpUKAIUH,
mpunaroi 'posHUU [6, 7], a mo kaaccuduranuu [8],
VUUTHIBAOIEH KOHIIEHTPAIINY H-aJKAHOB U M30TIpe-
HAHOB, OHM OTHOCATCA K TUMY A', T. K. CPeu YIIeBO-
ZOPOJOB TPeodIaaoT H-aTKaHbl.

B xauecTBe HEPTEBBITECHIIOEH KOMIO3UIIUY KC-
0JIb30BaIN paspaboTaHHbI B VHCTUTYyTE XUMHUHI
medu CO PAH cocras «HUHKA », comep:raIuii Boj-
HBIE PACTBOPHI KapbamMuja, aMMUAUHOHM CEIUTPHI 1
pasimunsle Buznsl [IAB [3]. B gannoii pabore B Kaue-
crBe ITAB ucnonbsoBanu pearentsr « HEOHOJI NP-
50», «<HEOHOJI A® 9-12», <HED®TEHOJI BBII» [9].

Hedrs (80 r) TepmocTaTHpOBaIM B IPUCYTCTBUH
nucTunupoBanHoi BoAwl (40 r) mam HedTeBHITE-
cuamoel komnosuiuu (40 T) B 3aKPHITOM aBTOKJIABE
npu temmeparype 125 C B Teuenue 32 4, saTem 0X-
naxgany go remmeparypsl 20 “C. Bpems TepmocTaTy-
POBAHMUS MOAOMPAIN TAKUM 00pa3oM, UTOOLI IIPH TEM-
neparype 125 °C kapbaMu, BXOZAIINN B COCTAB KOM-
TO3UINY, MOJHOCTBIO TOABEPTajcsS TUAPONU3Y U
obecreunBajl MaKCUMAalbHOE NEHCTBUE KOMIIO3UIIAN
I BRITECHEHUS He(TH U3 TOPOJBI, a TAKIKE C YIETOM
mracToBoi Temmeparypsl (< 100 °C).

Ilo oxOHUAHWM TEPMOCTATHPOBAHUA CHCTEMBI
He(Th—KOMIO3UIUA (HePTh—IUCTIIINPOBAHHAS BO-
na) BeIZENAnn He)TAHYO (Dasy U M3ydaau ee CBOM-
CTBA, CTPYKTYPHBIN ¥ KOMIIOHEHTHBIN COCTAB.

[InotHOCTM HedTel OmMpemeNaId MUKHOMETPUUE-
cxum merogom [10].

WK-cnekTpsl aHAIM3UPYEMBIX 00pasIioB HedTei
perucrpupoBanu mpu momoinu NK-Pypre ciekTpome-
tpa Nicolet 5700 (pasperenue 4 ¢cM ™', 4KCIO CKAHOB
po6sl — 64) B o6;1actu 1800...600 cv™ B TOHKOM CJI0e
Mexxny crekaamu u3 KBr.

Pacuer cexrpanbubix Koadduiuentos (C), orpa-
JKAIONINX COOTHOIIEHWE COJEPIKaHWA B HePTHU DPas-
JIUYHBIX CTPYKTYP, HPOBOAUIM C HCIOJb30BAHUEM
3HAUEHHUH onTHYecKux maoTHocrel (D) momoc morio-
IeHN TP OMpeieIeHHBIX AunHax BoaH B MK-cmek-
Tpax Hedrel B coorBercTBUM € [10, 11]:

+ C,=Dy419/Dyyp — yCIIOBHOE OTHOIIIEHWE BCEX apoMa-
THYECKUX K aMu(GaTHUeCKIM CTPYKTYDPaM;

¢+ C,=Dy;3/D410 — YCITOBHOE OTHOIIEHVE COAEPIKAHMIA
AJKUI3aMEIIeHHbIX ¥ TOMUIUKINYeCKUX apoMa-
TUYECKUX COEeTWHEHWH K OOINeMy COAep:KaHWIo
apoOMaTUYECKUX CTPYKTYD;

+ C3=Dy350/D1yg coornomenue CH,-rpynn wu
CH,-rpynn [AJWHHBIX Tapa@UHOBBIX Iemel
(yCI0BHOE OTHOIIIEHNE CONEPIKAHUSA PA3BETBIIEH-
HBIX K JJITHHOIETIOUEUHBIM aJTKaHaAM);

+ C;=Dys19/Dy4g; — yeoBHOE copeprranue C=0-rpymnn
KHUCJOPOCONEPIKAIINX CTPYKTYP;

* C;=Dys50/D1sss — YCIOBHOE cofep:KaHIe aMHULOB
KapOOHOBBIX KHCJIOT.

KomnoreHnTHSBIH cocTaB (Macyia, CMOJBL U achaib-
TeHbI) HedTell U MPOAYKTOB UX TEPMOCTATHPOBAHUS
OIpe/iesIAIN TPABUMETPUIECKIM METOLOM.

[IpexBapuTebHO M3 HE(PTAHBIX 00PA3IOB OBLIH
BBIZIEJIEHBI ac(haJbTeHbl U OTPEIEIeHO MX COAepoKa-
Hue XomonHbIM MetogoMm [oabie [10]. IToayuenmbie
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mocJie oTAeeHud achaabTeHOB MaJbTeHHI (feachalb-
TeHW3aT) HaHOCUIW Ha cuiukareab mapku ACKIT B
anmapare Cokcieta, B IepBYI0 ouepelb IPOBOIILIN
JIecopbIuio Macesn ¢ copbeHTa IPH ITOMOIIKM MHOTO-
KPATHOM 9KCTPAKIMK TeKCAHOM, a 3aTeM — CMOJI CMe-
cbio MeTaroa+xaopodopm (1:1 o 06Bemy).

B KauecTBe KOHTPOJBHBIX MPUMEHSIN UCXOTHbBIE
o0pasibl He(Tedl.

PesynbTatbl 1 Ux 06cyxaeHe

PU3NKO-XUMHUUECKAd XaPaKTePUCTUKA U KOMIIO-
HEHTHBIN cocTaB He()TeH 1 MPOAYKTOB UX TEPMOCTATH-
poBauus ¢ Bojoi u kommnosunuamu HTHKA, coxep-
amumu pasianunbie IIAB, mpuBenens: B Tadu. 2, pu-
cyHoK. Mcxopubie He(pTH cofiep:KaT 3HAUUTENILHOE KO-
auuecTBo mapadunoB (9..14 mac. %). B mpogykrax
TEePMOCTATUPOBAHUA B HPUCYTCTBUU KOMIIO3UIIUI
JJIS BCeX M3YUEHHBIX He()Tell CHUBUJIOCH COep:KaHme
napa)MHOB, UTO MOMKET ABJATHCA CJIEJCTBUEM 00pa-
30BaHUS IIPU MOBLIIIIEHHOM TeMIIePaType YCTOHUNBBIX
KoJonpHbIX yacTull ¢ CAB u BBeJIeHHBIME B COCTaB
Kommogumnuu BogubIMEU pactBopamu IIAB. B rsaxe-
JIBIX BBICOKOCMOJIMCTBIX He(TAX ac(aibTeHbl HAXO-
IATCSA B KOJJIOUAHOM COCTOSHUMU, SBIAIOTCA MCIEp-
CHOM (pasoii, a yIIeBOJOPOBI 1 CMOJIBI — JUCIEPCUOH-
Hol cpexmoit. CocTOAHME TAKUX KOJIIOMTHBIX CHCTEM
3aBUCUT OT MHOTMX (PAKTOPOB, BAXKHEUIIINMU U3 KO-
TOPBIX SABJAIOTCA: KOHIEHTPANUA ac(asbTeHOB, KO-
JITYECTBEHHOE COOTHOIIEHNE YIJIEBOLOPOJOB U CMOJI,
a TaKJKe XUMHUYecKas IpUPoja U MOJeKYIIpHasd Mac-
ca BBIIIETIEPEUNCIEeHHBIX TPYIII coequHeHui. 3BecT-
HO, UTO JlaKe He0oIbIIne T00aBKY IOBEPXHOCTHO-AK-
TUBHBIX BEITIECTB B He(DTh MOTYT 3HAUUTEILHO 3aMe]I-
JIUTH WIN Ja’Ke TPeJOTBPATUTH (DOPMUPOBAHME TIPO-
CTPAHCTBEHHBIX JMCIEPCHBIX CTPYKTYP, 00pasyeMbIx
KpucTanriamMu napaguHos B HedTu [12].

IlanHble, TpefcTaBiIeHHBIE B Ta0J. 2, MOKA3aJi,
YTO ILIOTHOCTH He()Tell YMEeHBIIAIOTC ¢ TIIYOMHOHN UX
3ajeranusa. HesHaumTenbHOE yBeJIWUEHWE IJIOTHO-
cTH, HaOII0JaeMoe Y UCCaeayeMbIX 00pasioB HedTei
II0CJIe TePMOCTATUPOBAHNS, IIPOU3O0ILIO0 U3-3a HAJIM-
YnsA HEKOTOPOTO KOJMYEeCTBA SMYJIbTMPOBAHHON BO-
IBl, TIepelneItei B HeTAHY0 (asy U3 KOMIIOSULINH,
coflep:KaIluX BogHEIE pacTBophI ITAB.

Hedru mecroposxkperua Tamcarfymar comep:kar
Ha 6...8 % Ooubie Maces, uem HedTu Boctouroro I'o-
ou (Laraaun-9mac u 3yyudasu). Kpome Toro, B pes3y.ib-
TaTe TEPMOCTATHUPOBAHUA He(dTel ¢ KOMIO3UIuEl
HUHEKA, B 3aBHCHUMOCTH OT BXOJSII[ETO B €€ COCTaB
Buza IIAB, B HeTAHBIX (Pasax MPOUBOIILIO U3MEHe-
Hue comep:xanud Macea u CAB (pucynok). Habmoza-
eTCAd TEHJAEHIWA CHIKEHUS CONEPIKaHWSA Macea Ha
4..5 ora. %, ocobeHHO B 00jiee BBLICOKOCMOJIHUCTBIX
Hedrax [araan-9ic u 3yyubaau. Haubosee sameTHOE
CHIIKEHUE COJIep:KaHusA Maces OTMeUeHO B HeDTAHBIX
IPOAYKTaX, B3aMMOJEHCTBYIONNX C KOMIIO3UI[AEH
HUHEKA, comep:xameit B kauecrse IIAB « HEOHOJI
A®D 9-12», <HEOHOJI NP-50». Cozep:xamue cMOI 1
ac(aabTeHOB B NIPOJYKTAaX TEPMOCTATUPOBAHUA He(-
Tell B MPUCYTCTBUU KOMIIOBUIIMH YBEJIUUYUIOCH HA
3..5 ora. %.

Tabnuua 2. Du3vKo-XUMUYECKas XapakTepuctka Hegren u
[POAYKTOB MX TEPMOCTATUPOBAHMS

Hedtn, npoaykTbl TepmocTtatut- |MnotHocTs npu| CopepXXaHwe na-
POBaHWsA HEPTAHBIX CUCTEM 20°C,r/cv’ | padumHos, Mac. %
Tamcarbynar (2311..2480 m)
Hedtb (H) 0,8450 14,2
H+Boga 0,8595 8,7
H+komnosuums (BBA) 0,8534 -
H+xomnosuumsa (AD 9-12) 0,8517 6,6
H-+komnosuums (NP-50) 0,8588 8,8
3yyHbasH (1372 m)

Hedts (H) 0,8879 12,3
H+komnosuums (BBA) 0,8964 -
H+xomnosuumsa (AD 9-12) 0,8936 7,5
H-+komnosunums (NP-50) 0,8940 -

Llaraan-3nc (1007..1355 m)
Hedtb (H) 0,8781 9,5
H+Boga 0,8819 12,1
H+komnosuuus (BBA) 0,8823 6,3
H+xomnosuumsa (AD 9-12) 0,8781 -
H-+komnosuums (NP-50) 0,8776 71
3yyHbasH (700..800 M)
Hedtb (H) 0,8894 10,5
H+Bopa 0,9049 9,7
H+komnosuums (BBA) 0,8963 8,9
H+komnosnums (AD 9-12) 0,8981 10,4
H+komno3znumsa (NP-50) 0,8939 -

CTPYKTYpHBI# COCTAB MCXOTHBIX HE(TEH M Ipo-
IYKTOB MX TE€PMOCTATHPOBAHUS C KOMIIO3uIueH (Bo-
noit) ObLT uccienoBad mMetonoMm MK-cmexTpockomumy,
OIpefieleHbl UX CIeKTpaJbHble KOI()()UIMEHTH
(raba. 3). AHanu3 MOJIYYeHHBIX Pe3yJabTaTOB IOKa-
3aJl, UTO 3HAUEHHe CIIeKTpaJbHOro Koauruenta C,
IJIL ICXOHOM I1y0oKo3aeraoineii Hegtu Tamcaroy-
JIar MeHblne, yeM 1 Hedreil [{araan-9dic u 3yynoba-
au (700...800 M), uTo cBUIETENBCTBYET O HOJIEE BBICO-
KOM COZIep:KAaHWM B HUX apOMaTHYEeCKUX CTPYKTYD,
TOTZa KaK HOJA MOJIM3aMEN[eHHBIX apOMaTHUYeCKUX
coequnennit (C,) B Hepru TamcarOymar Bbillle Ha
19...28 % mo cpaBHEHUIO € IPYTUMHU UCCIeAYEeMBIMU
Heramu. MakcumaabHOE COep:KaHUe Pas3BeTBJICH-
HBIX anudarmyeckux cTpykTyp (C;) Habmomaerca B
BhIIe 3aseraimeil Hegru dyyubaas (700...800 m).

B pesyabraTe TepmMocTaTupoBaHuA He(TEH C KOM-
O3UIIUAME 00JIee CYIeCTBeHHbIE M3MEeHEHM COCTaBa
IIPOUBOILIY B HUBKOCMOJHUCTON He(pTu 3yyHOASH
(1372 m): Bospocsio 00ITiee cofep:KaHue apoMaTHye-
cxkux (C,=0,26...0,38) u pasBeTBIeHHBIX anuparTuye-
cxux cTpyKTyp (C;) mpm Bo3/eicTBIY pacTBOPaMU Ha
ocuose ITAB A® 9-12 u NP-50, cumsunach mouda 1mo-
JIM3aMelieHHbIX apoMaTuuecKux coenunenuin (C,).
Torga kak B 6oJiee BBICOKOCMOJIMCTHIX HeTax [lara-
an-9uic u 3yyuobasaH (700...800 M) ux KOJIUUECTBO CHU-
sunock (C=1,7...1,4).

OTMeueHHbIE U3MEHEHNUA CIEKTPAIBHBIX K03 du-
IIEHTOB B TPOJYKTAX B3AMMOIEHCTBIYN HE(PTEH ¢ KOM-
mosunuamu, Brarovaomumu HEOHOJIBI AD 9-12 u
NP-50, mMoryr ABJISATHCA CJIEACTBHEM XOPOIIeH pa-
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PucyHok. ConepxaHue macen n CAB B HeQTAX 1 NPOAyKTax Mx TepMOCTaTMPOBAHMS B NPUCYTCTBIM BOAbI M KoMnozuumi HUHKA ans
MecTopoxaeHuii: a) Tamcarbynar; 6) LiaraaH-3nc; B) 3yyHbasH (1372 m), r) 3yyHb6asH (700..800 m)

CTBOPMMOCTH BhITIeyKa3aHHBIX [IAB B HepTAHBIX cU-
cTeMax.

Koaddunuents: okuciaensoctu (C,) 41 IPOAYK-
TOB B3auMojelicTBusa Hedreit TamcarOynar, [{araan-
Anc u 3yyuobasan (700...800, 1372 M) ¢ KoMIO3UIUA-
MU OCTAJIUCh HeVM3MEHHBIMHU UM He3HAUNTENHHO CHIE-
BUJINCH. B TPOZIYKTaxX TePMOCTATUPOBAHUSA UCCIEYe-
MBIX He()Tell He3HAUUTEIBHO YBEJIMYIIOCH COMep:Ka-
Hue aMugoB KapOoHoBeIX KucaorT (C;=0,02...0,06),
YTO CBUJIETEJBCTBYET O B3aMMOAEHCTBUY KaPOOHOBBIX
KHUCJIOT C aMMHUAKOM, BBHIIEJIUBIINMCS B Pe3yJbTaTe
TUIPOJIN3a Kapbamua.

ITommmo ycranoBenHoro Biuauus [IAB na cocras
¥ CBOICTBA He()Tell MOKET OKAa3bIBAThb BO3MAEICTBLE
yriexucisiii ra3 CO,, BBIIEMUBINANCS IPYU TePMOCTA-
THPOBaHUM 13 Kapbamuga. Kax nssectHo, mpu TeMiie-
parypax 1o +150 ‘C pacTBOPUMOCTb B BOAE MULKUX
VIJI€BOZI0PO/IOB B IIPUCYTCTBUAH I'a30B CHUIKAETCS B PS-

Iy: as3oT<MeTaH<dTaH<YTJEKUCJBIH ra3<mpomaH.
ITpu TemmepaTypax Hmxe +250 ‘C mpucyTcTBue yrie-
KHCJIOTO Ta3a B BOZE CHUIKAJIO PACTBOPUMOCTD YIJIEBO-
nopoxoB ot C, 1o C,,, a mpu GoJiee BLICOKUX TeMIIepaTy-
pax yBeinuuBaio. PacTBOPHMOCTs (DPAKIMU YIJIEBO-
nopomos C,—C,; mke +180 °C ymeHbInaiach B IpH-
cyrerBun CO,, HO a(p(peKT OBLT HAMHOTO MEHBIIIHM,
uyeM i 6oslee HUBKOKUIALIRH (IIpebIAyieii) Gppak-
nuu. Bausuue CO, HA pPacTBOPUMOCTL (PAKIUH
yrieBonoponoB C,,—C,; ycunuBaeTcsa mpu TeMIepary-
pe Boime +250 °C. PacTBopuMOoCTh B BOfe (DpAKIIUM
yrieBosopogoB Cy,...C,, yBeIMUMBaeTCA B IPUCYT-
CTBUH yriIeKucaoro rasa mpu +100...+400 “C [13, 14].
Pasnuunoe BaMAHWE ra3a MPU BBICOKUX TEMIEPaTy-
pax Ha PacTBOPHMOCTH B BOJHBIX CHCTEMAaxX KOMIIO-
HEHTOB He(DTH pasHOU MOJIEKYJIAPHOM MacChl MOXKET
M3MEHSTb COCTAB PACTBOPSIOIIMXCS B BOfE CMecei
VTJIEBOLOPOZOB. B COOTBETCTBUM C BHIIIECKABAHHBIM
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Tabnuuya 3. CriekTpasibHble KOIPDULMEHTbI HEGTEN 1 MPOAYKTOB

nX TepMoCTatnpoBaHa

CnekTpanbHble KO3 hULmeHTsI

HedbTb, NpomyKThI Tep- g g g8 g 8

Mo?TaT'mpF())Bﬂa{mg HeqF;- % Q; % QO %

TAHbIX CUCTEM Y Y S S 2

8583

Tamcarbynar (2311.2480 m )
Hedts (H) 0,29 1,06 1,9 0,03 | 0,02
H+Bona 0,30 | 1,00 1,9 0,03 | 0,03
H+HUHKA (BB[) 0,28 | 1,08 1,9 0,03 | 0,03
H+HUHKA (A 9-12) | 0,29 1,07 1,9 0,03 | 0,03
H+HUHKA (NP-50) 0,30 | 0,95 2,0 0,03 | 0,03
3yyHbasH (1372 m)
Hedts (H) 0,26 | 0,72 1,3 0,05 | 0,04
H+HUHKA (BB[) 0,32 | 0,58 14 0,06 | 0,06
H+HUHKA (AD 9-12) | 0,33 | 0,62 1,5 0,05 | 0,05
H+HUHKA (NP-50) 0,38 | 0,58 17 0,05 | 0,06
LlaraaH-2nc (1007..1355 m)
Hedts (H) 0,32 0,81 17 0,05 | 0,02
H+Boaa 0,35 0,81 1,8 0,03 | 0,04
H+HWHKA (BBL) 0,32 0,97 15 0,05 | 0,05
H+HUHKA (AD 9-12) | 0,31 0,93 1,5 0,05 | 0,05
H+HUHKA (NP-50) 0,31 0,93 14 0,04 | 0,05
3yyHbasH (700..800 m)
Hedts (H) 0,49 | 0,79 2,6 0,04 | 0,02
H+Bona 0,50 | 0,79 2,4 0,05 | 0,06
H+HHKA (BBA) 0,52 0,81 2,6 0,03 | 0,04
H+HWHKA (A® 9-12) | 0,52 | 0,82 2,5 0,04 | 0,05
H+HUHKA (NP-50) 0,47 | 0,80 2,4 0,03 | 0,05
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THE RESEARCH OF STRUCTURE AND PROPERTIES OF HIGH-VISCOSITY CRUDE OILS UNDER
THE EFFECT OF OIL-DISPLACING COMPOSITIONS IN LABORATORY ENVIRONMENT
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The authors have studied the influence of surface-active substances and components of oil-displacing compositions on properties and
composition of high-viscosity crude oils as a result of thermostating of oil=composition (oil-water) systems in laboratory environment.
It was shown that presence of composition in the system results in decreasing the content of solid paraffin hydrocarbons, in increasing
abundance ratio of aromatic structures and resinous-asphaltic components in oils.
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