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Integrated Reverse Osmosis-Nanofiltration Process for
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Abstract

China’s salt lake brine is rich in lithium resources but faces the technical bottleneck of “high magnesium and low lithium” (Mg/Li
mass ratio of 50-500), making magnesium-lithium separation difficult. This paper systematically investigates the reverse osmosis-
nanofiltration integrated process for lithium concentration and extraction from salt lake brine. The nanofiltration stage achieves
magnesium-lithium separation and simultaneous boron removal, while the reverse osmosis stage accomplishes efficient lithium
concentration. The optimal operating parameters were determined: nanofiltration at pH 9-10, pressure 1.2-1.5 MPa, temperature
25-30°C, achieving a magnesium-lithium separation factor of 19.2 and simultaneous boron removal rate of 60%-75%; reverse
osmosis with recovery rate of 75%-78%, lithium enrichment factor of 5.53, and energy consumption reduced by 50% with energy
recovery devices. The whole-process material balance shows that the integrated process achieves a total lithium recovery rate >75%,
freshwater reuse rate of 75%, and concentrated lithium concentration >30 g/L meeting precipitation requirements. The obtained
lithium carbonate product has a purity of 99.78%, meeting battery-grade standards (GB/T23853-2022). Techno-economic analysis
indicates a total cost of 20000-40000 RMB/ton and carbon emission of 17.7 kg CO,-eq/kg LCE, demonstrating good economic
viability and environmental advantages. This study provides a feasible technical solution for lithium extraction from high Mg/Li ratio
salt lake brine.
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