
Author’s Accepted Manuscript

In-Situ Kerogen Extraction via Combustion and
Pyrolysis

Taniya Kar, Berna Hascakir

PII: S0920-4105(17)30234-6
DOI: http://dx.doi.org/10.1016/j.petrol.2017.01.051
Reference: PETROL3860

To appear in: Journal of Petroleum Science and Engineering

Received date: 21 August 2016
Accepted date: 27 January 2017

Cite this article as: Taniya Kar and Berna Hascakir, In-Situ Kerogen Extraction
via Combustion and Pyrolysis, Journal of Petroleum Science and Engineering,
http://dx.doi.org/10.1016/j.petrol.2017.01.051

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/petrol

http://www.elsevier.com/locate/petrol
http://dx.doi.org/10.1016/j.petrol.2017.01.051
http://dx.doi.org/10.1016/j.petrol.2017.01.051


1 

 

In-Situ Kerogen Extraction via Combustion and Pyrolysis 

Taniya Kar, Berna Hascakir 

Texas A&M University, Richardson Building, 3116 TAMU, College Station, TX 77843-3116 

 

 
ABSTRACT 

The extraction of organic kerogen from the vast oil shale reserves in Green River, Utah is 

limited owing to the environmental and technical challenges. This study compares the 

efficiency of combustion and pyrolysis to extract the kerogen from shale, in terms of organic 

thermal decomposition temperature, heating rates, and activation energy calculations. 

Samples collected from the Green River formation were first characterized by X-ray 

Diffraction (XRD), Scanning Electron Microscopy (SEM), Energy Dispersive Spectroscopy 

(EDS), and Fourier Transform InfraRed (FTIR) Spectroscopy. Thermogravimetric Analyzer / 

Differential Scanning Calorimetry (TGA/DSC) was used to simulate combustion via air 

injection and pyrolysis via nitrogen injection. These experiments were carried out with and 

without addition of water and a catalyst (iron oxide), at three different heating rates. The 

organic and inorganic composition of the oil shale samples before and after the experiments 

were determined via FTIR. The effectiveness of the processes was examined by the thermal 

decomposition temperature of kerogen and activation energy requirement. It has been 

observed that the combustion process is a more efficient method for the extraction of 

kerogen from oil shale than the conventional pyrolysis. The addition of water and catalyst to 

combustion has been found to lower the required temperature for kerogen decomposition 

for lower heating rate. Combustion and pyrolysis at higher heating rates are found to 

generate higher amount of heat from the process. This study provides insight for the 

process optimization of the thermal methods for the kerogen extraction. 

ABBREVIATIONS 

FTIR; Fourier Transform Infrared Spectroscopy, HTO; High Temperature Oxidation, LTO; 
Low Temperature Oxidation, OFW; Ozawa-Flynn-Wall, SEM-EDS; Scanning electron 
microscopy- Energy dispersive X-ray spectroscopy, TGA-DSC; Thermogravimetric analysis- 
Differential scanning calorimetry, TGA-DTG; Thermogravimetric- Derivative 
Thermogravimetric Analyses, XRD; X-Ray Diffraction 

Keywords: Green River; Kerogen extraction; combustion; pyrolysis; catalyst; effect of water 

 

INTRODUCTION 



Download English Version:

https://daneshyari.com/en/article/5484234

Download Persian Version:

https://daneshyari.com/article/5484234

Daneshyari.com

https://daneshyari.com/en/article/5484234
https://daneshyari.com/article/5484234
https://daneshyari.com

