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Abstract 
Application of steam injection under high pressure and temperature, namely sub- and supercritical water (SCW) is a suitable and promising technique to meet the challenges often encountered during the production of unconventional oil resource (oil shale) formed at significant depths of 2000–3000 meters, with complex geological characteristics such as low permeability and porosity, high heterogeneity and content of kerogen. For this purpose, to improve the effectiveness of SCW, firstly we the synthetized oil soluble catalysts based on nickel (Ni) and iron (Fe) with different ligands and then investigated the experimental test of them to assess the influences of ligands on the conversion of organic matter (include kerogen) of Bazhenov formation rock samples into synthetic oil.
The experiments of hydrothermal treatment of Bazhenov oil shale samples have carried out in a high pressure reactor under different temperatures exposure, range of 350 - 400 ˚C and different times of 1-24 hours. The Rock-Eval and TGA techniques were used to characterize the chemical and geochemical of section of the Bazhenov oil shale sample and quantify the TOC. To quantify the yield, quality of the recovered oil and the released gases, the material balance by calculation and GC were used respectively. GC-MS and CHNS/O were used to study the properties and composition of the recovered oil. The 4D micro-tomography, TGA, SEM and Micrometrics were used to study the pore-scale displacement mechanisms of catalyst and characterization of catalyst. 
The results of Rock-Eval and material balance revealed that using only s-SCW steam at 350 - 400 ˚C, the recovery factor of oil do not exceed 17.21wt. %, normalized to TOC of samples. Adding the catalysts based on Ni and Fe, they have efficiently contributed to increase the recovery factor until 28.33 wt. % and 42.67 wt. % between 350 - 380 ˚C in the oleate nickel and iron oleate catalyst samples. The viscosity oil decreased of 90% with more than 50% of saturates and asphaltenes significantly decreased. Slightly above 380 - 400 ˚C, significant release of gases was observed and the oil recovery factor drops. The 4D micro-tomography demonstrated by image that a significant trace of catalysts and increase of pore volume released by hydrocarbons during the catalytic hydrothermal conversion of kerogen.
All these results show that oil soluble catalysts based on oleate nickel and iron oleate are potentially the candidates for improve the   in-situ hydrothermal process of the conversion of the Bazhenov oil shale deeply located. Their use can contribute to achieve successfully the application of the high pressure hydrothermal process for unconventional oils recovery, because of their synergic effect when there is transformed in-situ into active forms.  
