CONTENTS

Problems of Planetology, Cosmochemistry and Meteoritica 5

Barenbaum A.A.!, Shpekin M.L.? On question of origin and age of orientale basin on Moon. UDC: 523.34-834.................. 5
Barenbaum A.A. Bombardments of Earth by galactic comets and supercontinental cyclicity. UDC: 551.1/4 ........c.cccc....... 8
Ivanov A.A.l, Sevastyanov V.S.l, Shnykin B.A.l, Dolgonosov A.A.', Zevakin E.A.!, Laurinavichus K.S.z, Smirnova

L.L.> Experimental model of organic compounds synthesis at prebiological stage of Earth using ultrasound generated

by coastal sea Pebles. UDC: 550.47.....cccuiiiiieiieieeieete ettt ettt ete et e e esseesbessaessaesseesseasseasseassesssassensesnsennsesssesssenses 13
Tselmovich V.A.', Kurazhkovskii A.Yu." Microstructure and composition of impact matter found when studying

episodes of geomagnetic polarity change. UDC: 551.590.3 ......cciiiiiiiiieiieie ettt ae e ssaenees 17
Kuyunko N.S. The researches of meteorites by thermoluminescent method. UDC: 550.42 ........ccooviviiiiiinininininceiene 19
Lavrentjeva Z.A., Lyul A.Yu. The trace element studies of grain-sized fractions from ATLANTA EL6 equilibrated

enstatite chondrite. UDC: 552.63.......c.coiiiiiiiiiniit ettt sttt ettt st st sttt a et saesae et ne 22
Lukanin O.A., Zharkova E.V. Redox regime during the formation of impact glasses. ..........ccoccereeriiniiniinieiiicceeeeee 26
Tselmovich V.A.!, Maxe L.P.? Microstructure and composition of magnetic microspheres anthropogenic and

cosmMOEenic OriZIN. UDC: 028.511 ....oiiiiiieiiii ettt ettt ettt et e bt et e emtesaeesseesaeenaeeneeeneeeneeeneenseeneeas 31
Ustinova G.K. Basic processes of matter separation at the formation of planetary systems. UDC: 123.456.........cccccuee..... 34
Mineral equilibria at high PT-parameters 37

Butvina V.G.!, Safonov O.G. 1’2, Spivak A.V.!, Limanov E.V. !, Vorobey S.S.3, Bondarenko G.V.!, Van K.V.! Synthesis
of k-ba titanates of the magnetoplumbite group at high pressure. UDC: 552.13 ..o 37
Chertkova N.V.!, Burova A.L 1’2, Spivak A.V.!, Zakharchenko E.S. !, Litvin Yu.A.!, Safonov O.G. 1‘2, Bobrov A.V.%?
Experimental investigation of the ilmenite-olivine-H,O system and conditions for inclusions capturing upon diamond
growth in the upper mantle. UDC: 552.18......ccuiiiiiiieieiieiieie et ste sttt ettt et e e e staesteesseessesssesseesseesseesseesseessesssenseesses 40
Fedkin V.V. Origin of contrast series of rocks in the crust eclogite-blueschist complexes. UDC: 549.6+552.16:552.48 ...42
Gorbachev N.S., Kostyuk A.V., Nekrasov A.N., Gorbachev P.N., Sultanov D.M. Melting and phase relations in the
basalt-FeS-Fe-C system at P=4 GPa, T= 1400°C: Re behavior at FeS-FeC liquation of a Fe-S-C melt. UDC:

5500402 .ttt etttk h e E et ekt ekt et ekt ee ekt e st ekt a st eh e e s e b e ene ettt ene s 46
Iskrina A.V."%, Bobrov A.V."*3, Spivak A.V.2 Kuzmin A.V.4, Chariton S.°, Fedotenko T.° Dubrovinsky LS’ Postspinel
phases at the conditions of the Earth’s transition zone and lower mantle. UDC: 549.02 .........cccocvviieieiieieeneee e 49
Ivanov M. V. Equation of state and thermodynamic properties of the fluid system H,O - CO, — NaCl - CaCl, at P-T
parameters of the middle and lower crust. UDC: 550.414530.7....ccueiiuiiiieieiee ettt 51
Kostyuk A.V., Gorbachev N.S., Gorbachev P.N., Nekrasov A.N., Soultanov D.M. Experimental study of melting and
phase composition in the basalt-FeS-Fe-C system at P=4GPa, T=1400°C. UDC: 550.4.02 .......cccceeieriereeneeeee e 55
Limanov E.V.!, Butvina V.G. ', Safonov O.G.!, Van K.V.!, Vorobei S.S.? Experimental study of the reaction of K-
richterite formation at 3 GPa and 1000°C. UDC: 552.13 . ...oiiiiiiiiiieieietee ettt sttt et eneens 57
Sharapova N.Y.!, Bobrov A.V.", Spivak A.V.? Phase relations in the Fe-Ni-S system under the parameters of diamond
formation. UDC: 550.4.02; 549.322; 54342 ...ceeeeeieeeeeeeeeeeeeeee ettt e e e s et s et e s e e s et e e e enae e e eanreas 59
Kuzyura A.V., Litvin Y.A., Spivak A.V. Influence of supercritical C-O-H-fluid on hyperbasic-basic evolution of
magmatic and diamond-forming systems of the upper mantle. UDC: 552.11 ....oooiiiiiieiiiniiiieieeieeee et 62
Thermodynamic properties of minerals and fluids 66
Kotelnikov A.R.", Suk N.I.", Kotelnikova Z.A."? Methods for evaluation of TP-parameters of processes in the Earth's
crust (according to experimental studies). UDC: 552.11, 550.4.02 .....cccueiiiieiiieiiieeiee sttt sve e sre e e sve e 66
Shornikov S.I.', Yakovlev O.I.', Minaev O.1.> Thermodynamic properties of the Na,O—ALO; melts. ..............cccovvrrrernee.. 69
Shornikov S.I.', Slobodov A.A.> Thermodynamic properties of the K,;0 — ALO3 MEILS. .........oveveerveeeceeeeeeeeeeeeee e 72
Voronin M.V., Osadchii E.G., Brichkina E.A., Osadchii V.O. The thermodynamic properties of krennerite (AgAu,Te;, or
AgAu;Teg): EMF method with solid electrolyte AgyRDILs ......ocviiiiiiieieieieee e e 75
Synthesis of minerals 79

Kovalev V.N.!, Setkova T. V.2, Balitsky V. S, *Kalinin G.M.?, Borovikova E.Y." Growth of a-Si; ,Ge,O, solid solution
single crystals in boric acid hydrothermal solutions. UDC: 549.057; 549.514.51 ...cooviiiiniiinininieieiceneneeeeeeeeee 79

2 Institute of Experimental Mineralogy



CONTENTS

Kovalskaya T.N.l, Ermolaeva V.N.1’2, Chukanov N.V.? , Varlamov D.A.l, Kovalskiy G.A.!, Kalinin G.M.!, Chaychuk

K.D." Synthetic phases of eudialyte COMPOSIHON. ...............oveevereieeeeeeeeeeeeeeeeeese e seesee e es s se s s s 81
Hydrothermal equalibria and ore formation 85
Alekseyev V.A. Colloidal transfer of metals by hydrothermal SOIUtIONS. ...........cooeeiiiiiiiiiiiiee e 85

Balitsky v.s.l Balitskaya E.D.l, Bublikova T.M.l, Golunova M.A.!, Setkova T.V., Balitskaya L.V.!, Plotnikova I.N.z,
Petrov S.M.%, Lakhova A.I.° Experimental study of the real sources of liquid and gas hydrocarbons at the replacement
of reserves of oil and gas deposits. UDC: 549.743.1:546.00.........c.cccerierrieiiieieeienienieieeteeresaeseesseesseesseensesssessaensaens 88
Kotelnikov A.R.!, Damdinov B.B.% Suk N.I.!, Damdinova L.B.%, Kotelnikova Z.A."?, Akhmedzhanova G.M." Transport
of matter under the Earth's crust conditions and the genesis of ore deposits (experimental studies). UDC: 553.21/.24.92
Kotova N.P. Experimental study of Nb,Os solubility in KF solutions at 550° C and from 50 to 500 MPa. ............cccc..c.... 96
Lakhova A.L!, Petrov C.M., Balitsky V.S.z, Setkova T.V.Z, Plotnikova I.N.3, Balitskaya L.V.Z, Golunova M.A.z,
Bublikova T.M.? Experimental study of hydrothermal fluid interaction on changes in oil hydrocarbons of different

GENOTYPES. UDIC: 553,985 .ottt ettt e b e e bt s bt e bt e bt e s b et e bt e e bt e e bt e e bt e e nbbeebae s 98
Redkin A.F., Kotova N.P. Features of the scheelite interaction with hcl solutions at 400 and 500° C, 100 MPa and various
f(O,) (based on experimental and calculated data)............ccooiiiiiiiiiiii s 101

Tauson V.L., Lipko S.V., Smagunov N.V., Babkin D.N., Belozerova O.Yu. Cocrystallization of main impurity
elements and noble metal admixtures in sphalerite in hydrothermal systems: the effect of sulfur fugacity. UDC:

550.424553. 2172485493211 ittt bbbttt b e bbbt eh bt e s et e b 104
Korzhinskaya V.S., Kotova N.P. Effect of solution composition and temperature on solubility of tantalum and niobium

oxides, tantalite and pyrochlore in fluoride-chloride fIUIdS..........cooovieiiiiiiriiicecc e 107
The formation and differentiation of magmas 111
Persikov E.S.", Bukhtiyarov P.G.", Aranovich L.Ya."?, Nekrasov A.N.!, Kosova C.A.' Metal-silicate separation in

andesite melts interacting with hydrogen (experimental StUAY). ......c.cccvivviirierieiieiiee ettt 111
Persikov E.S.", Bukhtiyarov P.G.", Aranovich L.Ya."?, Bondarenko G.V.' Some features of the interaction of iron with

methane at a temperature of 900 °C and a pressure 0f 100 MPa. .........ccvveviiiiiiiiieiieiieieeeeste e ene 113
Persikov E.S.", Bukhtiyarov P. G.', Aranovich L.Ya."*, Shaposhnikova O.Yu.' Features of the process of interaction of

hydrogen with andesite-basalt melts in conditions of dynamic mode. ...........eeovirieiiiiiiiinieeee e 116
Rusak A.A., Lukanin O.A. Experimental study of silicate melts of basalt composition and the SiO,-MgO-FeO-C model

system in equilibrium with a liquid iron alloy at high pressures. UDC: 550.4, 552......cccieiiiiieiieiieieeeereeeeeee e 119

Shchekina T.1.!, Zinovieva N.G.!, Rusak A. A.%, Khvostikov V.A.3, Kotelnikov A. R.4, Alferyeva Ya.0.!, Gramenitskiy
E.N.! Crystallization of rock-forming minerals and rare elements phases in the fluorine enriched model granite
system at a temperature reduction at a pressure of 1 kbar. UDC: 552.11, 550.42......ccccovvevieviieviieieeieeieeeeie e 122

Physical chemical properties of geomaterials 127

Bublikova T.M., Balitsky V.S.!, Nekrasov A.N.!, Setkova T.V.!, Krikunova P.V.%, Mikhailova P.S.?, Gavrilova E.O.*
Experimental investigation of the influence of the concentration of ammonia solutions on the sizes of malachite

crystals in the mass crystallization process. UDC: 549.057:549.743.12:548.231.1 c.vecoveevciieeieeeiieeee et 127
Kovalev V. N.!, Spivak A. V.2, Setkova T. V.%, Borovikova E. Y.!, Zakharchenko E. S.> Raman spectroscopy of Si;.

«Ge, O, solid solution with a-quartz structure at pressure up to 30 GPa. UDC: 543.42; 549.514.51 ccovvvvecvevcivennnns 129
Kuleshova M.L.", Danchenko N.N.?, Shimko T.G.' Experimental evaluation of the immobilizing capacity of clay

materials as geochemical barriers for radionNUCIIAES. ........cueeiiieriieiii ettt s beeebeesbeeensee e 133
Tselmovich V.A.', Doronicheva E.V.” Microstructure and composition of flint artifacts from layers 7 and 8 in Sosruko

grotto in the Elbrus region. UDC: 620.187; 550.4 ..c.oiuiiiiiiiiiieiienieeteeeete ettt sttt 137
Experimental geoecology 141

Kotelnikov A.R.', Akhmedzhanova G.M.", Krinochkina O.K.?, Belousova E.O." Hydrolytic leaching of schungite at
different temperatures (experimental data). UDC: 550.4.02, 553.9 ...ouoioieoiioieeeeee ettt 141

Experiment in Geosciences 2022 Volume 28 N 1 3



CONTENTS

Zharikov A.V., Malkovsky V.1, Yudintsev S.V. Rock sample permeability study to assess the colloidal migration of
radionuelides. UDC: 621.039.7 ...ttt ettt ettt et e b e bt et et ee e eaee e aeesbe e bt e bt et e eseeeaeenbeenbeennean 143

Engineering of experiment 148

Molchanov V.P. Development of a method for extracting titanium dioxide with ammonium sulfate from ilmenite ores
and placers of the Ariadne intrusion of ultrabasites (Primorye). UDC: 553.224551.2c..ccevininirieiciiicniinencceeeneee 148
Zinovieva N.G.!, Shchekina T.I.!, Rusak A.A.2, Khvostikov V.A.° , Kotelnikov A.R.4, Bychkov A.Y.l, Alferyeva Y. 0.!
Experience in applying several types of substance analysis in studies silicate and fluoride phases in the system Si-Al-

Na-K-Li-F-O-H containing rare earth elements. UDC: 552,11 ...cc.iiiiiiiiiiiiiiieeeee e e 151
Interaction in the systems of fluid—-melt—crystal 155
Kotelnikov! A.R., Chevychelovl V.Y., Suk! N.I, Korzhinskaya1 V.S., Kotelnikova'? Z.A. Model for formation of

tantalate-niobate ores in deposits of Transbaikalia according to experimental investigations. UDC: 550.42 ............... 155
Khodorevskaya L.I., Varlamov D.A. Experimental study of the interaction of granite with H,O-1M HCI fluid under the

conditions of a gradient of P-T parameters. UDC: 123.456.......cc.oooiiiiiiiiieiieeet ettt 158

Kotelnikov A.R.!, Korzhinskaya V.S.!, Suk N.I', Kotelnikova Z.A."?, Akhmedzhanova G.M.", Van K.V Experimental
study of the phase relations of pyrochlore and tantalite in the system H,O — KF = NAF + Qz at temperature 650 —
850°C and pressure 1 — 5 kbar. UDC: 550.8.014 .....c.ociiieiiiiiieeieeieeeeeeee ettt ettt ettt ettt e ee s v s s 162

AUTHORS INDEX 165

4 Institute of Experimental Mineralogy



