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Characteristics and Adaptability of Lifting Modes for
Deep-Sea Polymetallic Nodules
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Abstract: Based on the environmental characteristics of polymetallic nodules mining zone, different lifting modes for
deep-sea polymetallic nodules, including continuous line bucket ( CLB) system, autonomous submersible shuttle mining
system and pipeline lifting system, were analyzed in terms of characteristics and applicability. With eight factors taken
into consideration, including maneuverability, dry ore lifting capacity, launching and recovery efficiency , manufacturing
and operation costs, suitability for water depth, adaptability to extreme sea condition and seabed disturbance, as well as
environmental friendliness, a mathematical model covering multi-dimensional evaluation indices and an adaptability
evaluation system were established. Analysis results show that CLB system and capsule pipeline lift system are not
suitable for lifting polymetallic nodules, while autonomous submersible shuttle mining system, due to high cost in R & D,
is not economically applicable. Due to the improvement in the reliability of underwater equipment and progress in the
solution to sealing of heavy medium, pipeline lift system with heavy medium is expected to become a high-efficient lifting
mode for deep-sea polymetallic nodules.
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