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EXPERIMENTAL STUDY OF CHROMITE-ILMENITE-K2CO3-OXALIC ACID AT 3,5 AND 

5°GPa 

Butvina V.G.1, Vorobey S.S.2, Safonov O.G.1, Varlamov D.A.1

1 , 2 (

Abstract. In order to further study the effect of K-activity on the formation of K-Cr titanates and K silicate 

phases at pressures of 3.5 and 5 GPa, experiments on the interaction of the chromite-ilmenite system with 

K aqueous carbonate fluid were carried out at the NL-13T and NL-40 apparatus. As starting substances for 

experiments, natural chromite and natural ilmenite were used, which were mixed in ratios of 1:1 or 2:1 by 

weight. Previous results (Butvina et al., 2018) showed the possibility of crystallization of chromium 

priderite as a reaction product of high-chromium spinel and rutile with potassium aqueous carbonate fluid 

(melt) in the upper mantle. In particular, the obtained experimental data allow us to interpret the relationship 

between K-Cr-priderite and carbonate-silicate inclusions in chromites of Bohemian garnet peridotites. In 

this paper, the dependence of the crystallization intensity and the appearance of K-Cr titanates on the 

amount of K2CO3 in the system is investigated. Based on the obtained experimental data, the reactions of 

mantle metasomatism describing the process of formation of K-Cr titanates are derived. In the experimental 

study of the reaction of chromite and ilmenite with aqueous potassium-carbonate fluid (melt) phases of the 

pair of titanates (priderite, yimengite and yimengite, mathiasite) – indicator minerals, mantle 

metasomatism, which directly confirms the possibility of formation of yimengite, mathiasite and K-Cr-

priderite and other titanates, the result of mantle metasomatism of upper mantle peridotite under conditions 

of the highest activity of potassium (Safonov, Butvina, 2016). 
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B

Fe
2++Fe3+), Ti Cr

Fe2O3, Cr2O3 TiO2

K2O + 5.786203TiO2 + 0.459471O2 + 1.103516Cr2O3 + 24.498376Chr2 = 

= 1.169591Pri + 9.452462Chr + 14.568025Chr1. 

K-Cr 0

B1

Yim Pri1 Ilm1 Ilm2 Rt1

Ti 4,76 6,15 0,93 0,98 0,85

Cr 2,87 1,56 - 0,01 0,20

Fe3+ 0,25 0,15 0,08 0,03 -

Fe2+ 3,30 0,10 0,95 0,70 -

Al 0,35 0,06 0,02 - - 

K 1,01 1,77 - - -

Mg 0,47 0,06 0,04 0,28 - 

Sp2 B1-1

Chr1 Chr2 Pri2 Yim1 Yim2 Ilm3

Ti 0,10 0,14 6,23 4,34 4,25 0,97

Cr 1,47 1,46 1,47 2,99 3,31 0,02

Fe3+ 0,02 - 0,11 0,68 0,42 0,04

Fe2+ 0,31 0,46 - 2,61 2,74 0,74

Al 0,31 0,26 0,13 0,69 0,66 -

K - - 1,71 1,00 1,01 -

Mg 0,79 0,68 0,12 0,67 0,67 0,23

Fe, 

Ti K
2++Fe3+)+Ti 

Cr 2++Fe3+)/Ti

2O3 2O5

K-Cr

Rt1 + 0.105649Chr + 0.124873K2O + 0.210133Ilm1 = 

= 0.114438Pri1 + 0.046724Yim + 0.025989Cr2O3 + 0.127047Ilm2  (1) 

Rt1 + 0.142749Chr + 0.168723K2O + 0.298481TiO2 + 0.283922Ilm1 =
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= 0.154624Pri1 + 0.063131Yim + 0.171660Ilm2    (2) 

0.923197Chr + 1.091184K2O + 0.646730Cr2O3 + 7.427572TiO2 + 1.836211Ilm1 = 

= Pri1 + 0.408285Yim + 1.110175Ilm2      (3) 

K K2CO3

Ilm

5.290510Chr + 1.078295K2O + 7.608525TiO2 + 9.869991Ilm = Yim1 + 1.145138Yim2 + 0.681967Cr2O3

+ 8.087943Ilm3 

K2CO3 K

K

K2CO3 -Cr

K-Cr

K2CO3

K-Cr

-

–

-

-Cr-

-

-

-60.  

C. 893-908 

Foley S., Hofer H., Brey G. 1994. High-pressure synthesis of priderite and members of lindsleyite-

mathiasite and hawthorneite-yimengite series // Contrib. Mineral. Petrol., V. 117, pp. 164-174. 

Giuliani A., Kamenetsky V.S., Phillips D., Kendrick M.A., Wyatt B.A., Goemann K. // Geology. 2012. V. 

-970. 

Haggerty S. E., Smyth J. R., Erlank A. J., Rickard R.S., Danchin R. V. (1983) Lindsleyite (Ba) and 

mathiasite (K): two new chromium-titanates in the crichtonite series from the upper mantle. 

//Am Mineral, 68, 494-505. 

Konzett J., Yang H., Frost D.J. // -781. 

Konzett J., Krenn K., Rubatto D., Hauzenberger C., and Stalder R. (2014) The formation of saline mantle 

fluids by open-system crystallization of hydrous silicate–rich vein assemblages—Evidence from 

fluid inclusions and their host phases in MARID xenoliths from the central Kaapvaal Craton, South 

Africa. //Geochim. Cosmochim. Acta 147, 1–25. 

Konzett J., Wirth R., Hauzenberger Ch., Whitehouse M. 2013. Two episodes of fluid migration in the 

Kaapvaal Craton lithospheric mantle associated with Cretaceous kimberlite activity: Evidence from 

a harzburgite containing a unique assemblage of metasomatic zirconium-phases // Lithos. V. 182-

183, pp. 165-184.


