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With the growing global water scarcity and increasing water pollution, water 

contamination has become a critical environmental issue that requires urgent attention 

worldwide. Water pollution not only threatens the safety of drinking water for humans 

but also impacts the health of ecosystems, leading to significant economic and social 

burdens for countries. While traditional water treatment technologies can remove 

certain pollutants from water, they still face many limitations in terms of treatment 

effectiveness, cost, efficiency, and sustainability. In recent years, nanomaterials have 

attracted considerable attention in the field of water treatment due to their unique 

physical and chemical properties, such as high surface area, excellent reactivity, and 

tunability, which offer broad application prospects. 

The application of nanomaterials in water treatment mainly focuses on aspects 

such as adsorption of pollutants, catalytic degradation, and filtration. First, 

nanomaterials have a large surface area, which enables them to effectively adsorb 

harmful substances in water, such as heavy metal ions, organic pollutants, and 

pathogenic microorganisms. For example, nanometals, nanocarbon, and nano-oxides 

are widely used for removing heavy metals and organic pollutants from water. Secondly, 

the catalytic properties of nanomaterials provide strong pollutant degradation 

capabilities in water treatment. Nanometal catalysts and nano-oxides can promote the 

degradation of organic pollutants and even break down difficult-to-treat substances. 

Additionally, nanomaterials possess excellent filtration capabilities, enabling the 

removal of suspended particles and microorganisms from water through physical 

adsorption or chemical reactions. For example, nanofiltration membranes and 

nanofilters have shown significant advantages in water purification. 

However, there are still challenges in the application of nanomaterials for water 

treatment. First, the production costs of nanomaterials are relatively high, and the 

energy consumption and raw material acquisition during the preparation process may 

increase costs, limiting their large-scale application. Second, the stability and safety of 

nanomaterials during use still require further research. Some nanomaterials may release 

harmful substances during water treatment, posing potential risks to the environment 

and human health. Therefore, ensuring the safety and effectiveness of nanomaterials in 

water treatment has become a key focus of current research. 

Despite these challenges, the tremendous potential of nanomaterials in water 

treatment makes them an important direction for the future development of water 

purification technologies. With the continuous advancement of nanotechnology, the 

cost of nanomaterials is expected to decrease further, and their application in 

environmental protection and water treatment will become more widespread. In the 

future, nanomaterials are likely to play a more significant role in high-efficiency, low-

cost, and sustainable water treatment technologies, contributing greatly to the 

protection and utilization of global water resources. 


