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Exploration on Characteristics, Disposal and Resource Utilization of Seawater Desalination

Sludge
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Abstract [ Objective] To address the pollution challenge posed by the by-product sludge from the seawater desalination industry
amid water resource scarcity, this paper aims to tackle the disposal difficulties caused by the sludge’s characteristics of "high salinity,
high corrosiveness, low organic matter content, and low calorific value". [ Methods] This paper takes the unique physicochemical
properties of seawater desalination sludge as the entry point and systematically analyzes its generation mechanism and core
characteristics. By combining literature review and engineering case analysis, this paper focuses on elaborating the research progress
and practical engineering application efficiency of core treatment technologies such as high-salt sludge concentration conditioning,
mechanical dewatering, and deep dewatering. It also explores the feasibility of its resource utilization in fields such as building
materials, functional material preparation, and energy storage material development. [ Results]  This paper clarifies the generation
rules and key characteristics of seawater desalination sludge, clarifies the applicability and limitations of existing treatment technologies,
and confirms its application potential in multi-field resource utilization. [ Conclusion] Future research should be guided by the " Dual
Carbon" goals, focusing on the development of low-cost and low-carbon sludge treatment processes and breakthroughs in the efficient
recovery of high-salt components to promote the construction of a " Waste-Free City" and the sustainable development of the industry.
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Fig. 1 Statistical Data on Seawater Desalination Capacity at Home
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Tab. 1 Process Sources of Primary Seawater Desalination Sludge
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Tab.2 Characteristics Comparison of Seawater Desalination Sludge and Typical Municipal Sludge
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