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Development of PMCP Tracer Technique for Monitoring
Carbon Storage in Taiwan

Kuo-Wei Huang" Li-Wei Chiang® Chi-Wen Liao®  Shoung Ouyang®

ABSTRACT

PFCs tracers (Perfluorocarbon tracers) have been successfully applied for the monitoring of carbon
storage in recent years. The purpose of this study is to develop and validate the deployment, sampling, and
measurement techniques for PFCs tracer monitoring technology in domestic environment. Our technology
validation platform which consists of three shallow groundwater test wells located at a depleted gas
field in northern Taiwan. Perfluoromethylcyclopentane (PMCP) was chosen as our primary tracer based
on evaluation results. Soil gas CO, concentration, groundwater chemistry data were also collected for
reference of Carbon dioxide and PMCP tracer were mixed and released in a pack-off groundwater well
to validate the feasibility to detect possible leakage in shallow environment. Metal tubes were deployed
in surface to sample soil gas and PMCP tracer for understanding temporal and spatial variation of tracer
with carbon dioxide. To further grasp the trend of tracer migration and validate the experimental data, this
study also conducted column test in the laboratory that mimic shallow environment. The PMCP monitoring
technique is then validated by utilizing sorbent tube sampling and construction of automatic sample feeding
and continuous analysis system. Results of this study shown that significant PMCP signals were detected
within the distance of 10 meter of release well in one week. The observation was also confirmed by soil
CO, concentration and stable isotope measurement and comparable to column test result. Our study has
validated the feasibility of utilizing PFCs tracer in Taiwan and provide a fast and precise monitoring option
for geological storage.

Keywords: CO, monitoring, Sorbent tube, Perfluorocarbon tracers, Geological Storage

' Associate Researcher, Green Energy and Environment Research Laboratories, Received Date: October 3, 2016
Industrial Technology Research Institute. Revised Date: October 28, 2016
2 Senior Engineer, GEL, ITRI. Accepted Date: November 15, 2016

*Senior Researcher and Manager, GEL, ITRI.
* Principal Researcher and Division Director, GEL, ITRI.
*Corresponding Author, Phone: +886-3-5915287, E-mail: spencerhuang@itri.org.tw



