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Abstract :

Keywords :

With the increasing scarcity of freshwater resources worldwide, seawater desalination has become
a crucial method for freshwater acquisition, with its technological applications expanding significantly.
However, the water quality characteristics of different marine environments exhibit notable variations,
which impact the selection of desalination technologies, operational effectiveness, and cost
considerations. This study systematically analyzes the water quality characteristics of seawater with
high salinity, hardness, alkalinity, pollution levels, and turbidity. It introduces the principles of mainstream
desalination technologies including reverse osmosis, multi-effect distillation, and multi-stage flash
evaporation. Building on this foundation, the research focuses on evaluating the adaptability of
different desalination technologies to varying seawater conditions, proposing targeted improvement
strategies that encompass pretreatment process optimization, parameter adjustments, and operational
maintenance enhancements. The study aims to provide theoretical references for improving the
efficiency and reliability of seawater desalination technologies across diverse application scenarios.
seawater desalination; water quality characteristics; reverse osmosis; multi-effect
distillation; adaptability; optimization strategies
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