
Accepted Manuscript

The upper thermal maturity limit of primary gas generated from marine organic
matters

Jingkui Mi, Shuichang Zhang, Jin Su, Kun He, Bin Zhang, Hua Tian, Xianqing Li

PII: S0264-8172(17)30252-0

DOI: 10.1016/j.marpetgeo.2017.06.045

Reference: JMPG 2979

To appear in: Marine and Petroleum Geology

Received Date: 21 September 2016

Revised Date: 27 June 2017

Accepted Date: 28 June 2017

Please cite this article as: Mi, J., Zhang, S., Su, J., He, K., Zhang, B., Tian, H., Li, X., The upper thermal
maturity limit of primary gas generated from marine organic matters, Marine and Petroleum Geology
(2017), doi: 10.1016/j.marpetgeo.2017.06.045.

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.marpetgeo.2017.06.045


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

The upper thermal maturity limit of primary gas generated from 1 

marine organic matters  2 

 3 

Jingkui Mi a,*, Shuichang Zhang a, Jin Su a, Kun He a, Bin Zhang a, Hua Tian a, Xianqing Li b 4 

 5 
a State Key Laboratory for Enhanced Oil Recovery, Beijing 100083, China  6 
b State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and 7 

Technology, Beijing, China 8 

* Corresponding author, E-mail: jkmi@petrochina.com.cn, Tel.:+86 10 8359 3053. 9 

 10 
Abstract:  Elemental composition and chemical structure of 16 kerogen samples concentrated 11 

from marine source rocks with maturity levels ranging from 0.65 %Ro to 3.3 %Ro were 12 

determined. Pyrolysis experiments of seven samples selected from the 16 kerogen samples were 13 

conducted in a gold tube system to clarify the process and determine the upper thermal maturity 14 

limit for primary gas generation from marine organic matter (OM). The variation of the H/C 15 

atomic ratio of the marine OM appears to evolve through three phases with increasing maturity, 16 

including a drastic decreasing phase before 1.3 %Ro, a moderate decreasing phase from 1.3 to 17 

2.0 %Ro and a gradual decreasing phase above 2.0 %Ro. The evolution of the chemical structure 18 

measured by FTIR indicates that most oxygen containing functional groups in marine OM appear 19 

to be released prior to 0.8 %Ro. Aliphatic groups were still detected in the sample with a maturity 20 

of 3.0%Ro, but disappeared in the sample with a maturity of 3.3 %Ro. The variation of aliphatic 21 

groups VS aromatic rings (I1) displays a similar three stage pattern as the variation of H/C atomic 22 

ratio with increasing maturity. A step-by-step heating method in kerogen pyrolysis experiments 23 

was adopted to preclude secondary gas generation. The pyrolysis experimental results for samples 24 

with different maturities proved that generally the maximum yield of primary gas generated by the 25 

marine OM was not more than 140 ml per gram of total organic carbon (TOC). Only 1.16 ml/g 26 

TOC of hydrocarbon gas was generated by the sample with the maturity of 3.3 %Ro. Thus, it can 27 

be rationally inferred that the upper thermal maturity limit for gas generation from the marine OM 28 

may be around 3.5 %Ro. Nevertheless, the main maturity range for the primary gas generation is 29 

suggested to be below 2.0 %Ro. The yield of primary gas generated at the maturity range above 30 

2.0%Ro takes up 10% of maximum yield of the primary gas generated by the marine OM. 31 
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