
Accepted Manuscript

Experimental study of the effects of sub- and super-critical CO2 saturation on the
mechanical characteristics of organic-rich shales

Hong Yin, Junping Zhou, Xuefu Xian, Yongdong Jiang, Zhaohui Lu, Jingqiang Tan,
Guojun Liu

PII: S0360-5442(17)30820-4

DOI: 10.1016/j.energy.2017.05.064

Reference: EGY 10872

To appear in: Energy

Received Date: 2 January 2017

Revised Date: 9 May 2017

Accepted Date: 10 May 2017

Please cite this article as: Yin H, Zhou J, Xian X, Jiang Y, Lu Z, Tan J, Liu G, Experimental study of
the effects of sub- and super-critical CO2 saturation on the mechanical characteristics of organic-rich
shales, Energy (2017), doi: 10.1016/j.energy.2017.05.064.

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 proof before it is published in its final 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.

http://dx.doi.org/10.1016/j.energy.2017.05.064


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

Experimental study of the effects of sub- and super-critical CO2 saturation on the 1 

mechanical characteristics of organic-rich shales 2 

Hong Yina,b, Junping Zhoua,b*, Xuefu Xiana,b, Yongdong Jianga,b, Zhaohui Luc, Jingqiang Tand, 3 

Guojun Liua,b
 4 

a. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University, Chongqing 5 

400044, China 6 

b. College of Resources and Environmental Science, Chongqing University, Chongqing 400044, China 7 

c. Key Laboratory of Shale Gas Exploration, Ministry of Land and Resources, Chongqing Institute of 8 

Geology and Mineral Resources, Chongqing 400042, China 9 

d. School of Geosciences and Info-physics, Central South University. Changsha 410012, China 10 

*Corresponding author. 11 

Email: zhoujp1982@sina.com (Junping Zhou). 12 

Abstract 13 

The interaction between carbon dioxide (CO2) and shale during the process of CO2 sequestration and 14 

shale gas recovery could significantly affect mechanical properties of the shale. In the current study, 15 

we performed experiments on shale samples at 38� from the Sichuan Basin aiming at investigating 16 

the effects of sub-critical CO2 (SubCO2) and super-critical CO2 (ScCO2) saturation on shale mechanics. 17 

Uniaxial compressive strength (UCS) test, X-ray diffraction (XRD) analysis, energy dispersive X-ray 18 

spectroscopy (EDX) analysis and acoustic emission (AE) analysis were conducted on the raw and 19 

CO2-saturated (4, 6, 8, 12 and 16MPa) shale samples. Results indicate that SubCO2 saturation (4 and 6 20 
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