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Carbon Capture and Storage (CCS) is a process that captures CO, emissions and stores them in
geological formations. CCS has near-term impact on CO, emissions. The biological-CCS converting CO,
into CH, has been recently proposed. In the biological CCS, biological transformation of CO, to CH, is
accomplished using large-scale subsurface environments. Therefore, the amount of CO, for
transformation is significant in the CCS project, although the biological reaction may not be fast in the
subsurface reservoirs. This technique may provide us hydrocarbon even around Japanese Island. The
technical feasibility, however, depends on (i) distribution of the low-maturity coalbed sequence, (ii) the
conversion rate from CO, to CH4, and (iii) sealing capacity of the reservoir. To reveal the capacity and
security of this CCS system, the deep borehole (~¥2000 m below seafloor) was drilled in the Shimokita-oki
area, Japan. Here we mapped the coalbed sequences off the Shimokita-oki region by applying waveform
inversion to the seismic data. The results indicate that the coalbed sequences are widely distributed off
Shimokita region. We further measured elastic and hydrological properties of the coalbed and its
interbedded sequences by using lattice Boltzmann (LB) numerical simulation as well as laboratory
experiments. The numerical approaches link between elastic and hydrological properties, therefore they
provided us important information for the monitoring study. The results show that coalbed sequence has
low permeability, therefore it can be used as a seal layer. This coalbed sealing concept would be
innovative for safe CO, storage around the tectonically active area. Similar coalbed sequence is widely
observed around the Japanese island (e.g., west of Kyushu), therefore the CCS concept proposed here can
be used in many geological settings.




