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[Abstract] With the rapid development of modern industry and the increasing demand for product quality,
high—purity water has become a core production factor in key industries such as electronics, pharmaceuticals,
power, and chemical engineering. Reverse Osmosis (RO) technology, as an efficient, energy—saving, and
environmentally friendly membrane separation technology, plays a crucial role in the field of industrial pure
water preparation. This paper systematically elaborates on the fundamental principles and core components of
reverse osmosis technology and its application in industrial pure water preparation. It provides an in—depth
analysis of the main challenges faced during actual operation, including membrane fouling, scaling, chemical
degradation, and high system energy consumption. Targeted comprehensive strategies are proposed, covering
pretreatment optimization, operational parameter regulation, cleaning and maintenance strategies, and the
integration of novel technologies. Finally, the article discusses future development trends of reverse osmosis
technology, aiming to provide theoretical references and practical guidance for the stable, efficient, and
economical operation of industrial pure water systems.
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