
CONTENTS 

2 Institute of Experimental Mineralogy 

 

Valentin V. Fedkin,   Mary L. Leech,   Andrey A. Shchipansky,
 
 Peter M. Valizer,  Theodore D.  Burlick, and W. G. Ernst 

 
 

Coexisting Zoned Garnets and Clinopyroxenes from Mafic Eclogites of the Maksyutov Complex, South Ural Mountains, 

Russia ....................................................................................................................................................................................... 5 

Problems of Planetology, Cosmochemistry and Meteoritica 14 

Alexeev V.A., Kalinina G.V., Pavlova T.A.  Ablation of the ordinary chondrites by the track data ..................................... 14 
Barenbaum A.A.   Creating a chronological time scile for solar system  UDС 523.2, 551.7.03 ............................................ 17 
Demidova S.I.

1
, Ryazantsev K.M.

1
, Kononkova N.N.

1
, Ntaflos Th.

2
, Brandstätter F.

3
 Phosphorus zoning in lunar P-

bearing olivines. ..................................................................................................................................................................... 20 
Ivanov A.A., Dolgonosov A.A., Sevastyanov V.S., Voropaev S.A.,  Dnestrovsky A.Y.,  Ivanova M.A. Young Earth-

Moon system as the machine of life. UDC 550.47 ................................................................................................................. 23 
Dorofeeva V.A. Main results of the investigation of the chemical composition of the 67P/Churyumov-Gerasimenko 

comet by the "Rosetta" mission and cosmochemical consequences from them. .................................................................... 26 
Dunaeva A.N., Kronrod V.A., Kuskov O.L. Total H2O content in titan at a varying degree of silicates hydration. .............. 29 
Kadik А.А., Tsekhonya

1
 T.I., Lukanin

1
 O.A., Pavlova

1
 L.F., Koltashev

1, 2
 V.V., Kryukova

1,2
 E.B., Kononkova

1
 N.N., 

Senin
1
 V.G. Influence of С–О–Н components on fractionation of Ni, CO, P between silicate melt and metal Fe phase: experimental study at 4 

GPa, 1550°C, and low oxygen fugacity ............................................................................................................................................ 32 
1
Kadik A.A., 

1
Lukanin O.A., 

1
Kurovskaya N.A., 

1
Ignat`ev Yu.A., 

 1
Kryukova E.B., 

1,2
Koltashev V.V. Experimental study 

of the solubility and speciaton of N-C-O-H volatile components in basic silicate melts in equilibrium with liquid iron 

alloys at 1.5 GPa, 1400
o
С. ...................................................................................................................................................... 36 

Lavrentjeva Z.A., Lyul A.Yu.  EL6 enstatite chondrites: the peculiarities of trace element composition. ............................ 39 
Nikitin S.M.

1
, Skripnik A.Ya.

2
, Asanov V.A.

3
, Panykov I.L

3
.  Super-brittle and dynamical strength of the  Tsarev stone 

meteorite ................................................................................................................................................................................. 42 
Pechersky D.M.

1
, Kazansky A.Yu.

2
, Tselmovich V.A.

3
 Evidence of origin of terrestrial native iron particles in the 

lacustrine sediments, Zhombolok volcanic region, East Sayan. ............................................................................................. 45 
Rusol A. V., Dorofeeva V. A.  Model of heat distribution in subsurface layers of cometary nuclei: using the 

67P/Churyumov-Gerasimenko comet as an example. ............................................................................................................ 48 
Tselmovich V.A.

1
, Kurazhkovskii A.Yu

1
,  Blyakharchuk T.A.

2
. Burst changes of the cosmogenic substance entrance in 

the "Tundra" Peatbog  UDC 523.161 ..................................................................................................................................... 52 
Ustinova G.K., Alexeev V. A.Cosmogenic radionuclide production rates in chondrites with known orbits and their 

dependence on phase of the solar activity. ............................................................................................................................. 54 
Voropaev S.A.

1
, Korochantsev A.V.

1
, Dushenko N.V.

1
, Kocherov A.V.

2
, Kuzina D. M.

3
, Nugmanov I.I.

3  
Experimental 

study of destruction of the Chelyabinsk meteorite components under compression. ............................................................. 58 
Shpekin M.I.

1
, Barenbaum A.A.

2
 On mechanism and time-formation of Lunar masсons ..................................................... 60 

Mineral equilibria at high PT-parameters 64 

Kogarko L.N., Filina M.I., Bulatov V.K. Fractionation of pyroxen in the process of high-pressure  differentiation of high-

calcium larnit-normative melts close by composition to kimberlites. UDC 550.4:552.111 ................................................... 64 
Dushenko N.V., Dnestrovskii A.Yu.,  Voropaev S.A.  Experimental  investigations of cavitation as a possible process of 

synthesis of diamond in nature. .............................................................................................................................................. 65 
Limanov E.V.

1,2
, Varlamov D.A.

1
, Kuzyura A.V.

1
,  Litvin Yu.A.

1
Garnetization of olivine in experiment – model of 

ultrabasic-basic tranzition in the earth mantle. ....................................................................................................................... 68 

Thermodynamic properties of minerals and fluids 71 

Alekhin Yu.V.
1
, Fiaizullina R.V.

1,2 
Basic valence mercury forms in gas-vapor mixtures, in thermal waters and in 

atmospheric air ....................................................................................................................................................................... 71 
Eremin O.V.

1
, Filenko R.A.

1
, Epova E.S.

1
, Rusal’ O.S.

1
, Buchinskii V.A.

2
. Evaluation of standard Gibbs energies of the 

minerals alunite group from the supergene zone of tin-polymetallic deposit Sherlovaya Gora (Transbaikalia). ................... 75 
Eremin O.V.

1
, Mikhailov M.A.

2
, Buchinskii V.A.

2
. Evaluation of Gibbs energies of formation from the elements for 

beryllium indialite. ................................................................................................................................................................. 78 
Testov D.S.

1
, Tyurin A.V.

2
, Polotnyanko N.A.

1
, Khoroshilov A.V.

2
, Chareev D.A.

3
, Gavrichev K.S.

2
 Heat capacity and 

thermodynamic properties of crystalline platinum disulfide .................................................................................................. 80 
Yakovlev O. I., Shornikov S. I. Analysis of experimental data on the olivine evaporation ................................................... 82 
Ildar V.. Zakirov

1
, Valeria A. Suvorova

1
, Valentin O. Osadchii

1,2  
An experimental study of the solubility of tin in H2O 

vapor. ...................................................................................................................................................................................... 84 



CONTENTS 

Experiment in Geosciences 2017 Volume 23 N 1 3 

Zharkova E.V., Kadik A.A. . Intrinsic oxygen fugacity of zircons of different ages and from different regions - the 

experimental data. .................................................................................................................................................................. 85 

Synthesis of minerals 89 

Khanin D. A.
1,2

, Erofeeva K. G.
3
.
1
 Desalinatin sulphate of chrome from chlorite and talc-chlorite rocks. ........................... 89 

Kovalskaya T.N., Varlamov D.A., Kalinin G.M., Kotelnikov A.R. The synthesis of gallic anologues of feldspars in the 

K2O-Na2O-CaO– Ga2O3 – SiO2 system. ................................................................................................................................ 90 
Volkov A.S.

1
, Dimitrova O.V.

1
, Yamnova N.A.

1
, Gurbanova O.A.

1
, Aksenov S.M.

1,2 
Hydrothermal synthesis and crystal 

structures of the new bismuth and nickel oxophosphates. UDC 548.736.6 ........................................................................... 92 

Hydrothermal equalibria and ore formation 96 

Dadze T.P.,  Kashirtseva G.A.,  Novikov M.P.,  Plyasunov A.V. Experimental study of solubility of powellite CaMoO4 in 

weakly acidic solutions at 573 K. .......................................................................................................................................... 96 
Korzhinskaya V.S. Effect of the fluid composition (Hf + HCl) on the behavior of metals (Ta, Nb, Mn, Fe) at dissolution 

of tantalite at T = 550°C, P = 1000 bar (Co-CoO buffer) UDC: 550.8.014 ........................................................................... 97 
Kotelnikov A.R.

1
, Korzhinskaya V.S.

1
, Kotelnikova Z.A.

2
, Suk N.I.

1
.
 
Pyrochlore solubility in fluoride solutions at 550-

850
o
C, P=1 kbar in presence of silicate material. UDC 550.8.014 ........................................................................................ 98 

Persikov E.S., Bukhtiyarov P.G. Viscosity of water free and water bearing basaltic, ultramafic and kimberlite magmas 

during origin, evolution and volcanic eruptions ................................................................................................................... 102 
Suvorova L.F.

1
, Kaneva E.V.

1
, Lipko S.V.

1
, Tauson V.L.

1
,  Taroev V.K.

1
, Kashaev A.A.

2
 REE distribution between 

ferrous mica, K-feldspar and kalsilite at 500ºC and 1 kb in KOH solution UDC 549. (623.5+651.11) : 546.654/.668 ...... 104 
Kotova N.P. Experimental study of temperature influence on niobium oxide solubility in NaF and LiF solution. ............. 107 
Kotova N.P. Experimental study of the influence of fluid compound (Hf + HCl) on tantalum oxide solubility at T = 

550°C, P = 100 MPa. ........................................................................................................................................................... 108 
Korzhinskaya V.S.,  Kotova N.P. Behavior of niobium and tantalum oxides, pyrochlore and tantalite in mixed aqueous 

solutions (HF + HCl) at T = 550°C and P = 1000 bar. ......................................................................................................... 110 
Redkin A.F., Kotova N.P. Experimental study and thermodynamic modeling of pyrochlore incongruent solubility IN 

NaF-HF solutions at 800° and 200 MPa .............................................................................................................................. 111 

The formation and differentiation of magmas 114 

Bezmen N.I, Gorbachev P.N. Experimental study of gabbro-syenite melt differentiation in superliquidus conditions on 

the example of Northern Timan massife. ............................................................................................................................. 114 
Kotelnikov A.R.

1
, Suk N.I.

1
, Kotelnikova Z.A.

2
, Yanev Y.

3
, Encheva S.

3
, Ananiev V.V.

4
  Investigation of  liquid 

immiscibility in fluid-magmatic systems. ............................................................................................................................ 117 
Shubin I.I.

1
, Zharkova E.V.

2
, Koptev-Dvornikov E.V.

1
. Minerals of Kivakk mafic-ultramafic filled intrusion (Northern 

Karelia). Experimental determination of intrinsic oxygen fugacity ..................................................................................... 120 
Solovova I.

1
, Yudovskaya M.

1
, Borisovskiy S.

1
, Zinovieva N.

2
 
  
Thermometric study of microinclusions in olivine of 

Uitkomst massive, Transvaal. .............................................................................................................................................. 122 
Suk N.I.

1
, Kotelnikov A.R.

1
, Peretyazhko I.S.

2
, Savina E.A.

2 
Experimental study of melting of trachyrhyolite from 

Central Mongolia. ................................................................................................................................................................ 125 
Azarova N.S., Bovkun A.V.  Typomorphic features of oxide minerals from the groundmass of kimberlite rocks of 

Kimozero (Karelia) .............................................................................................................................................................. 127 
Gorbachev N.S., Kostyuk A.V., Nekrasov A.N., Soultanov D.M.  Effect of carbonates na and k on the phase composition 

and critical relation between carbonate and alcalic silicate melts in the eclogite-СаСО3-Н2О+СО2 system at Р=4 GPa, 

Т=1100-1400°С. UDC 550.4.02 .......................................................................................................................................... 130 
Gorbachev N.S., Kostyuk A.V., Nekrasov A.N.,  Soultanov D.M.  Effect of chloride Na and K on the formation of 

undercritical carbonatites melts in the eclogite-СаСО3-Н2О+СО2 system at Р=4 GPa, Т=1200-1300°С. UDC50.4.02 ..... 132 
Gorbachev N.S.,  Kostyuk A.V.  Experimental investigations of melting of fluid-containing upper mantle at subcritical 

and supercritical P-T conditions with the use of multi-ampoule methodology with peridotite ampoule. UDC 550.4.02 .... 135 
Kotelnikov A.R.

1
,  Suk N.I.

1
, Korzhinskaya V.S.

1
, Kotelnikova Z.A.

2
, Shapovalov Yu.B.

1
. Investigation of rear and rare-

earth ore components distribution in the systems aluminisilicate melt – fluoride salt melt at T=800-1200
o
C and P=2 kbar 

(in water presence). .............................................................................................................................................................. 138 

Physical chemical properties of geomaterials 142 



CONTENTS 

4 Institute of Experimental Mineralogy 

Kolpakova T.G., Kotelnikov A.R., Suk N.I. Processing of borosilicate glass wasteforms into stable mineral phases. ....... 142 
Yakushev D.A.

1
, Kuzmina N.A.

2
, Eremin N.N.

1
, Svetlov I. L.

2
, Marchenko E.I.

1 
Features of niobium silicides crystal 

structures containing carbon and boron impurities by supercomputer calculations. ............................................................ 144 
Bublikova T.M., Balitsky V.S., Setkova T.V. Features of morphology of synthetic malachite. UDC 549.743.12 .............. 146 

Experimental geoecology 149 

Konopleva I.V., Sevast’yanov V.S., Kuznetsova O.V., Vlasova L.N., Galimov E.M. Experimental modeling of biota’s 

organic matter catagenetic transformation. Relationship with oil genesis. ........................................................................... 149 
Zharikov A.V.

1
,  Lebedev E.B.

2
, A forecast of possible changes in physical properties of enclosing rocks of underground 

radioactive waste depository on the base of the experimental data. UDC 621.39:754.716 .................................................. 152 
Kotelnikov A.R.

1
, Kovalsky A.M.,  Tikhomirova V.I., Akhmedzhanova G.M.,  Suk N.I.

1
, Bychkov A.M.

2
,  Kolpakova 

T.G.
1
.  Mineral matrix materials for fixation of radionuclides. ............................................................................................ 155 

Engineering of experiment 159 

Alekhin Y.V., Makarova M.A., Kozachenko (Markova) E.A., Shipilova E.S., Nikolaeva I.U., Makarov M.I. Comparison 

of molecular-mass distribution of particles of colloidal dimensions by data of cascade and continuous filtration of natural 

waters.................................................................................................................................................................................... 159 
Zharikov A.V

1
.,  Malkovsky V.I.

1,2
  New method of experimetal study of rock sample permeability 

UDC552.08:556.332.4 .......................................................................................................................................................... 162 

Interaction in the systems of fluid–melt–crystal 166 

Chevychelov V.Yu., Korneeva A.A.    Partitioning  of  Cl,  H2O  and  CO2  in  fluid-magmatic  systems  at  Т = 1000°C  

and  Р = 200 MPa. ................................................................................................................................................................ 166 
Chevychelov V.Yu.   Partitioning  of  Pb  and  Zn  in  the  process  of  granite  melt  crystallization  at  pressure  near  270  

and  510  mPa. ...................................................................................................................................................................... 168 
Lipko S.V.

1
, Tauson V.L.

1
, Balakleyskiy N.S.

2
, Shermetova M.A.

2
, Loginov B.A.

2 
Surficial non-autonomous phase 

formation conditions and their effect on distribution of Pt and Pd in multi-component hydrothermal systems. .................. 171 
Rass I.T.

1
, Shmulovich K.I.

2
. Trace-element partitioning between apatite and phosphate melt at 0.5 GPa and 900

o
C........ 174 

Lukanin O.A. The behavior of chlorine during crystallization-induced degassing of granitic magmas at various depths ... 177 

Authors index 181


