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Fig. 1 Schematic diagram of CO, geological sequestration.
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Table 1. Demonstration level CCUS projects in China!®2®
Project name Location The icale Starting time Content
(%10 tons/year)

Research and Demonstration of Jilin Qilfield, Jilin 20 2007 CO,-EOR

CO,-EOR Project, Jilin Qilfield of

PetroChina Company Limited

CO, Chemical Utilization Project, Taixing, Jiangsu 0.8 2007 Using CO, produced from an

Jiangsu Jinlong-CAS Environmental alcohol-generating plant for

Protection New Material Co., Ltd the downstream chemical
engineering production

Pilot CO, Capture Project, Beijing Thermo Gaobeidian, Beijing 0.3 2008 Post-combustion capture and

Power Plant, China Huaneng Group production of food-grade CO,

CO,-to-Plastics Project, China National = Dongfang, Hainan  0.21 2009 Separation of CO, from

Offshore Qil Corporation natural gas and generation of
value-added products

Demonstration Level Carbon Capture Shidongkou, 12 2009 Post-combustion capture and

Project, Huaneng Group Shanghai production of food-grade CO,

Demonstration Level Carbon Capture Hechuan, 1 2010 Post-combustion capture and

Project, Chongging Shuanghuai Power  Chongqging production of food-grade

Plant, China Power Investment CO,

Corporation

Small Scale Demonstration Level Project Shengli Oilfield, 4 2010 Post-combustion capture

of CO, Capture and Enhanced Qil Shandong CCS-EOR

Recovery, Shengli Oilfield, Sinopec

Ordos CCS Demonstration Project, Ordos, Inner 10 2011 Pre-combustion capture and

China Energy Investment Corporation Mongolia sequestration in saline

(formerly Shenhua Group) aquifer

Clean Coal Energy System, Lianyungang Binhai, Jiangsu 3 2011 Pre-combustion capture and
sequestration in saline aquifer

Chemical Capture Project, Shaanxi Jingbian Oilfield, 5 2012 CO,-EOR

Yanchang Petroleum Engineering Co., Shaanxi

Ltd.

CCUS Project, Tianjin Beitang Power Tianjin 2 2012 Food application

Plant

CO,-EOR Project, Zhongyuan Oil field, Puyang, Henan 10 2015 CO,-EOR

China National Petroleum Corporation

CCS Project, Xinjiang Dunhua Karamay Oilfield, 6 2015 CO,-EOR

Petroleum Co., Ltd. Xinjiang Uygur

Autonomous Region
CCS Project, Sinopec Qilu Petrochemical Dongying, 35 2017 EOR
Shandong
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Interactions between geological sequestration of carbon dioxide
and deep subsurface microorganisms
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Abstract: Geological sequestration is the process that injects carbon dioxide (CO,) captured from an industrial or
energy-related source into deep subsurface rock formations for long-term storage, which is one of the viable and
feasible means to reduce greenhouse gas emission and sequester CO, permanently. Injecting massive amounts of
CO, into the deep geological formations may cause significant changes to subsurface that abundant microbiota use
as habitats, and hence influence microbial activity and microbial structure. Thus, geological sequestration of CO,
will directly or indirectly affect the subsurface biogeochemical processes. When exposed to short- or long-term
stresses by super-critical phase CO, (scCO,), adaptive evolution of the deep subsurface microorganisms may
influence the fate and transport of the sequestered CO,. This review focuses on the latest progress in the domestic
and international studies and the current understandings about the scCO,-water-microbe-mineral interactions in the
subsurface environments impacted by CO, geological sequestration. In addition, this paper also includes a
discussion about the potential to enhance CO, stabilization and transformation to the value-added products by the
deep subsurface microorganisms.

Keywords: geological sequestration of CO,, deep subsurface microorganisms, stresses by CO,,
scCO,-water-microbes-mineral interactions, microbial transformation, CO, fixation
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