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Tubular Ceramic Membrane Enables Green Purification of
Micro-Nano Slurries and Near-Zero Wastewater Discharge
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Zhuhai Yingkai Industrial Technology Co., Ltd., Zhuhai, Guangdong, 519090, China

Abstract

In response to the urgent demand for high-selectivity separation technology in the purification of nanomaterials, this paper
thoroughly analyzes the bottlenecks of traditional processes in terms of separation efficiency, salt ion residue, energy consumption,
and wastewater treatment. On this basis, it innovatively proposes an application scheme for tubular ceramic membranes in the
purification of nanoscale slurries and constructs a complete “nanomaterial synthesis-purification-drying-wastewater recycling” full-
process production system. Through experimental research, the paper delves into the specific effects of key parameters such as
transmembrane pressure and membrane surface velocity on separation efficiency. Additionally, by combining Life Cycle Assessment
(LCA) and Techno-Economic Analysis (TEA) models, the paper comprehensively and quantitatively evaluates the environmental
impact and economic benefits of this technological system. The results show that the production process system achieves synergistic
optimization in terms of purity, energy efficiency, and environmental performance, with its comprehensive performance far exceeding
that of traditional technologies. This innovative solution provides an efficient and green separation and purification solution for the
industrial production of nanomaterials, demonstrating broad prospects for engineering applications.
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