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preparation

Research Background and Project Introduction

The total lithium reserves in seawater are about 23 B tons.

Glass-type Li-selective Li0.33La0.57TiO3 

(LLTO) is used to enrich Li in seawater 
by electrolysis.

Mechanical strength of glass-type membrane?

Cost of glass-type LLTO membrane？

Energy consumption of 5-step enrichment?

Higher mechanical strength and lower cost: Glass membrane → Ceramic membrane 

Lower energy consumption: 5-step enrichment → 1-step enrichment 

After 5-step enrichment, Li concentration 
increases 43000 times, and the purity of 
the product, Li3PO4, attains 99.94%.

CWR-2101-0032 is awarded to study advanced LLTO/ceramic membranes for high-
performance and low-cost Li mining from seawater.

Progress

Li concentration increases to 32 ppm , Na, K, Ca, and Mg concentrations decrease.

In the process of extracting Li from seawater, seawater desalination is achieved at 
the same time!

Renewable energy

• Solar energy
• Ocean energy
• Biomass energy
• Wind energy
• Nuclear energy

Energy storage 
devices 

• Lithium batteries
• Lead batteries
• Flow cells
• Supercapacitors

Electric energy

Lithium batteries

Lithium Sources

• Lithium minerals
• Brines
• Seawater

Assembly and 
application

Conversion Storage

Issues

Solution

Objective



Comprehensive Seawater Utilization 

How to make use of these trace elements？

Feasibility Analysis

Drinking water,  marine products, and indirect 
applications.

Process and Methods

Products and Applications

Li concentration in brines is from 100 to 1000 ppm.
Li concentration in enriched seawater is only 32 ppm.

Techno-economic Feasibility

Seawater lithium extraction  →  Comprehensive seawater utilization

• Nano-anticorrosive material
• Organic nanofiltration membrane
• Inorganic nanofiltration membrane
• Pervaporation membrane

• MABR
• Nanofiltration technology
• Chromatographic separation and purification
• Continuous separation system 

• Involved in the role of vitamins
• Catalyzing and regulating the biochemical metabolism of cells
• Involved in the formation of enzymes and hormones
• PH value and electrolyte balance of body fluids
• Blood composition and transport
• The synthesis of bones and teeth
• Muscular movement
• Nerve conduction
• Strengthening immune function
• Stabilizing emotional and nervous state

The role of 
mineral 

elements in the 
human body

How to improve the economic feasibility?



 Ocean Industrial Integration
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