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ABSTRACT

As the seriousness of the climate crisis has emerged, technological development is accelerating with the aim of carbon
reduction in all industrial sectors. Among them, Carbon Capture, Utilization, and Storage (CCUS) technology is of particular
interest, and it is important to understand CCUS technologyused in the shipping field, which provides essential transportation
at low cost. Therefore, this paper investigated trends in patent applications by country, technology, and major applicants of
ship CCUS technologyand tried to grasp trends in collection / preservation / transportation / utilization technologies through
in-depth analysis. To this end, domestic and foreign patents for “ship CCUS” filed by July 2023 were analyzed and 43 core
patents were selected to examine the development flow of each technology. Patents related to collection technology were
most common, with carbon dioxide-absorbing substances predicted to continue to be developed. In the case of transportation
and storage technology, technology development is using a combination of various strategies (capture+storage,
capturettransport+storage, etc.) rather than focusing on one technology. Through this paper, we expect to understand the
current status of CCUS technologymore comprehensively and use it as a reference for research and development and planning
to improve future market competitiveness.
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Fig. 1. CCUS Superstructure with different options
for each component (Tapia et al., 2018)
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Table 6. Step—by-step noise cancellation criteria

Contents

Phase 1 * Remove patents not related to CCUS technology

Removing patents that capture and emit carbon

dioxide
Phase 2

.

Removing patents to capture gases other than

carbon dioxide (nitrogen, etc.)

Removal of patents on technologies not related to
ships (e.g., collection of exhaust gas from non-ship
Phase 3 transportation vehicles) although they are CCUS

technologies (e.g., patent on the collection of

automobile exhaust)
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Table 7. Technical classification table

Search overview (technical scope)

Seawater capture

Capture * Exhaust gas and capture in the atmosphere

Collection and storage from ships

Stored in the tank of the ship

Transportation L . .
* Carbon dioxide transportation or storage by ship
* Restoring in sea water
Storage . .
* Underground storage associated with the vessel
e If it is not included in all of the collection,
Utilization transportation, and storage

When carbon dioxide is utilized
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Table 8. Top 10 most applicants and current status
of patent applications

Applicants No.

HD KSOE(KR) 38
Samsung Heavy IND(KR) 22
Hanwha Ocean(KR) 21
ExxonMobil(US) 11

HD Hyundai Heavy IND(KR) 8
KIOST(KR) 8
Aramco(SAUDI) 7
RITE(JP) 6
Mitsubishi Heavy IND(JP) 5
Hui Dong, Seo(KR) 5
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Table 9. Status of patent applications by major
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11 1 7 2
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Hui Dong, Seo
3 2
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Fig. 8. Drawing on carbon dioxide recovery and
storage method
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