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Abstract:

It addresses the security challenges of cross—border data circulation in Hainan Free Trade Port by proposing a blockchain—
based technical solution. Through analyzing the data cross—border requirements of the port, it demonstrates the advantages of
blockchain technology in ensuring data security, privacy protection, and regulatory compliance. A consortium blockchain-
based architecture for cross—border data circulation is established,incorporating key mechanisms such as consortium network
infrastructure, cross—chain data authorization mechanisms, smart contract—driven regulatory sandboxes,and cross—chain data
interoperability. The application scenarios in cross—border trade, finance, and healthcare sectors are analyzed, and the
feasibility and effectiveness are validated through a data cross—border circulation project.
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