MepeliTi Ha CTpaHuLy C NOSIHOW BepCcuein»

Teonocus u ceopusuxa, 2013, 1. 54, Ne 4, ¢. 615—625

VIK 622.691.4.052:548.562

OU3UKO-XUMHNYECKAS MOAEJIb OGPA3OBAHUSI TA30OBbBIX TH/IPATOB
C PA3JIMYHBIM CTPYKTYPHBIM THUIIOM HA I'PAA3EBOM BYJIKAHE K-2
(Kykyiickuit kanvoH, o3epo baiikan)

A.JO. Manakos!2, O.M. XubicTo3, A. Xauuky6o4, A.I. Oruenko!-2

I Hnemumym neopeanuyeckoii xumuu um. A.B. Huxonaesa CO PAH,
630090, Hosocubupck, npocn. Akademuxa Jlaspenmoesa, 3, Poccus

2 Hosocubupckuil 2ocyoapemeennviii ynusepcumem, 630090, Hosocubupck, yi. Hupoeosa, 2, Poccus
3 Jlumnonoeuueckuti uncmumym CO PAH, 664033, Hpkymck, yn. Yian-Bamopckas, 3, Poccus

4 New Energy Resources Research Center, Kitami Institute of Technology, 165 Koen-cho, Kitami 090-8507, Japan

Panee Ob1710 OmMCaHO OAHOBPEMEHHOE MPUCYTCTBHE MPOCTPAHCTBEHHO Pa3/ENEHHBIX CIIOEB I'a30BBIX
THIPaTOB KyOmueckoil cTpykTypsl | u Il B kepHaX NOHHBIX OTIOXKEHHUIl, OTOOpPaHHBIX HA TPSA3EBOM BYIKaHE
K-2 (Kyxkytickmii kaHbOH, 03. baiikar). Ciion ra30BBIX THIPATOB, OTHOCSAIIUXCSA K Pa3HBIM CTPYKTYPHBIM TH-
naM, ObUIN pa3ziesIeHbl U MePEKPHITHI CIOIMH 03€pPHBIX 0caakoB. [mapar kybmdeckoii crpykrypsr II coneprkan
13—15 momn. % oTaHa, TOra Kak Tuapar Kyoudeckoi cTpykTypsl I — Tombko 3—4 Moi. % srana. B Hactos-
el paboTe Mbl PEACTABISIEM (DU3UKO-XHMUYECKYEO MOJICITh, OOBSCHSIOIIYI0 00pa30BaHUE CTOIb HEOOBITHO-
r0 IPHPOTHOTO 00bekTa. Mojienb MperoaaraeT, 4To U3HavYanbHO B paifoHe oT6opa mpod HaXOAHJICs TONBKO
ruapaT Kyoudeckoit ctpykrypsl 1. Kakoe-nmmubo reomornueckoe coObITHE (TEKTOHUYECKUE TOABHKKH, OTIOI3CHD
¥ T.JI.) IPUBENHN K IPEKPAIICHNIO BBIACJICHNS TIPHPOTHOTO Ta3a U3 TPSI3EBOTO ByNKaHA TH00 YBEIHMUCHHIO TETIIO-
BOTO [IOTOKA B MECTE CKOIUICHUS THApaTa. B pesynbrare rujpar KyOudecKkoi CTpyKTyphI I Hadan pacTBOPSATHCS
B OKpY’KaloIlel mopoBoii Boze. MBI mpeamnonaraeM, 4To oOOTalleHHbIH ATAHOM Ta30BBIil THAPAT KyOuuecKon
CTpyKTYpblI 1l siBNIsSI€TCS IPOMEIKYTOUHBIM IIPOLYKTOM, 00pa3yOLUIMMCS [IPU Pa3jIoKEHUH (PACTBOPEHUN) THAPA-
Ta KyOu4eckoi CTpyKTypsI 1.

Tazoewtil cuopam, donnvie omnodicenus, 03. bBaiikan.

A PHYSICOCHEMICAL MODEL FOR THE FORMATION OF GAS HYDRATES
OF DIFFERENT STRUCTURAL TYPES IN K-2 MUD VOLCANO
(Kukui Canyon, Lake Baikal)

A.Yu. Manakov, O.M. Khlystov, A. Hachikubo, and A.G. Ogienko

Earlier, the coexistence of spatially separated layers of gas hydrates of cubic structures I and II in the
bottom sediment cores from K-2 mud volcano (Kukui Canyon, Lake Baikal) was described. The layers of gas
hydrates of different structural types were situated at different depths and overlain by the lacustrine sediments.
Hydrate of CS-II contained 13—15 mol.% ethane, whereas CS-I hydrate contained only 3—4 mol.% ethane. We
present a physicochemical model explaining the formation of such an unusual natural object. The model sug-
gests that only CS-I hydrate was originally present at the sampling site. Some geologic event (tectonic shifts,
landslide, etc.) stopped natural-gas emanation from the mud volcano or increased the heat flow in the hydrate
pool. As a result, CS-I hydrate began to dissolve in interstitial water. We assume that the ethane-enriched CS-II
hydrate is an intermediate product of the dissociation (dissolution) of CS-I hydrate.
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BBEJAEHUE

["a3oBBIe THAPATHI MPEACTABISAIOT COOON COSITMHEHUS BKIIIOYECHHUS ¢ BOJOPOIAHO-CBSI3AHHBIM KapKacoM,
MOCTPOCHHBIM M3 MOJEKYJ BOABL ['0CTEeBBIE MOJICKYIIBI Ta3a PACHOIOKEHBI B IyCTOTaX 3TOro kKapkaca [Sloan,
Koh, 2008]. CtpykTypHBIC THIIEI HAHOOJIEE YaCTO BCTPCUATONINXCS TA30BBIX THAPATOB (KyOHUECKHE CTPYKTYPBI
I u II nanee OyayT o6o3HauaThest coorBeTcTBeHHO Kak KC-I n KC-II, rekcaronansHast ctpykrypa 11 — I'C-11I
WM B aHTJIOSA3BIYHOM nuTeparype sH) paccMoTpeHsl B padborax [Mcromun, Skymes, 1992; Sloan, 2003; Sloan,
Koh, 2008]. Kaxxnaplif 13 kpucramndeckux kapkacoB rujgpatoB KC-1 u KC-II umeet aBa pasnuyaromuxcs 1o
pa3Mepy TUMa MOJ0CTel, o6o3HauaeMblx kak D, T u D, H COOTBETCTBEHHO. D-MONOCTh OOBIYHO HA3BIBAIOT
manoit, 7 u H — GonbiMu. MupoBOil HHTEpEC K Fa30BbIM T'HpaTaM CBsI3aH B IEPBYIO OUEpe/lb C HATMUUEM
B 36MHOH KOpE 3HAYUTENBHBIX 3aIlacoB rasa B razoruapatHoii ¢popme [Kvenvolden, 1999; Comnosbes, 2003;
Milkov, 2004; Sloan, Koh, 2008]. Kak u3BecTHO, YUCTBIC METaH M 3TaH 00pa3yroT TrazoBbic TuapaThl KC-I

© A.1IO0. Manakos, O.M. XuabicToB, A. Xaunky6o, A.I. Oruenxo, 2013

615

MepeiiTn Ha cTpaHuLy ¢ NONHOI Bepcueii»


http://rucont.ru/efd/221030
http://rucont.ru/efd/221030

