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Abstract 
Water treatment and recycling is one of the 17 global development goals set by the 
United Nations. People's daily life and industrial and agricultural production require a 
large amount of fresh water resources. Therefore, scientific and effective treatment of 
water resources pollution has become the primary problem in sustainable development 
of today's society. In this paper, the ultrafiltration membrane technology in water 
resources treatment is briefly introduced, and its advantages and application scenarios 
are analyzed. At the same time, the modification technology of ultrafiltration membrane 
is summarized and analyzed to provide a reference for the subsequent research and use 
of ultrafiltration membrane technology. 
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1. Introduction 

At present, the world's population has increased dramatically, causing many problems. The most 
important issues have problems with resource shortage, especially in water resources. So many 
countries in the world are strengthening and improving sewage treatment, making the water quality 
of sewage, and reducing wastewater emissions on environmental damage, and improving the 
utilization efficiency of freshwater resources in the world. 

Ultrafiltration membrane is currently a more emerging sewage treatment means and has a wide range 
of applications. The working mechanism of the ultrafiltration membrane is mainly sieved, and can be 
applied to urban sewage treatment, industrial wastewater treatment, drinking water purification, and 
water purification. However, due to a relatively vulnerable need for improvement to improve its anti-
pollution properties, chemical stability, thermal stability and mechanical properties. Future film 
treatment of wastewater will be more popular, and the efficient treatment of sewage is achieved. 

Ultrafiltration membrane technology has the characteristics of low cost, high efficiency and wide 
range in water resources practice. Because of this, it is necessary to continue to carry out in-depth 
research on ultrafiltration membrane technology to ensure the access to safe and clean water resources. 

2. The Processes of Ultrafiltration Membranes and the Characteristics of 
Ultrafiltration Membrane 

2.1 Treatment Principle of Ultrafiltration Membrane 

The mechanism of operation of the ultrafiltration membrane is the use of naturally formed or 
artificially produced films, and the micro pore size of the film will be distinguished by the micro 
aperture of the film under a certain pressure difference or a concentration difference. The water and 
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liquid separation of impurities and liquids are achieved, and the impurities in the removal of water is 
removed, and therefore is widely used in water treatment processes. 

2.2 Technical Features of Ultrafiltration Membranes 

2.2.1 Impurity Removal Efficiency is High 

Compared to conventional sewage treatment techniques, the impurity removal efficiency of 
ultrafiltration membrane techniques can remove almost 99.99% contaminants in sewage, 
substantially effectively remove all colloids and suspenders in liquids.[1]. 

2.2.2 Reduce Pla Pollution 

Ultrafiltration membrane technology mainly uses a sieva of membranes by a certain driving force to 
separate the water through the membrane. Compared to the application of a wide range of active 
sludge and biofilm treatment, the ultrafiltration membrane method does not require the normal 
operation of the process to ensure the process of the process, thereby reducing the problem of 
secondary pollution in chemicals.[1]. 

2.2.3 Convenient Operation 

Due to its simple and convenience, there is no need to increase excessive operational processes, and 
you can maintain the normal operation of its processes using switching operations. [1]. 

2.2.4 Good Stability 

Due to the low requirements of the process, the chemical stability of ultrafiltration membrane 
technology and the thermal stability are stronger than conventional sewage treatment technology, so 
the process operation is relatively stable. In addition, it can be operated well in terms of high 
temperatures. [1]. 

However, the ultrafiltration membrane technology has some problems and disadvantages in addition 
to these advantages. 

First, it is necessary to apply the ultrafiltration membrane technology to treat the cost of the 
application, and the cost of the application is required. Since the operating cost of the ultrafiltration 
membrane is high, it is only applicable to the relatively developed region of the economy. Moreover, 
there is still a certain problem of energy loss when treating the polluted water source, mainly 
manifested to maintain a certain driving force to make the sewage can continue to pass the 
ultrafiltration membrane. Finally, in water treatment, there is no problem of regular cleaning, 
maintenance and replacement of the membrane during water treatment, which will also lead to 
increased energy consumption and internal impurities, resulting in more serious water pollution 
problems.[2]. 

3. The Application Direction of the Ultrafiltration Membrane 

 At present, there are many aspects of water treatment to use ultrafiltration membrane techniques, 
most representative is to domestic sewage treatment, industrial wastewater treatment, seawater 
dilution, and drinking water purification, thereby achieving efficient recycling of water resources. 

3.1 Purification of Drinking Water 

The quality of drinking water is related to the mass health problems, and improper drinking water 
treatment can lead to a certain amount of microorganisms, bacteria, and viral induce diseases. 
Therefore, in order to ensure the quality of life, effectively handle and reduce impurities in life and 
bacteria. Since the aperture of the ultrafiltration membrane is small, almost all colloidal substances, 
suspensions, and bacteria can be sieved, which greatly guarantees the safety of life. According to the 
relevant information, the water quality is significantly improved by the ultrafiltration membrane, and 
the turbidity is less than 0.2 NTU, and 99.99% of bacteria and microorganism can be removed, and 
the standard of drinking water is achieved.[2]. 
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3.2 Sea Water Dilution 

The freshwater resources that have been directly utilized by human beings account for only 0.77% of 
the total earth. Currently due to the severe shortage of freshwater resources, the seawater resources 
are abundant, and humans will dilute the seawater for the use of water resources shortage. Dilating 
sea water will have large resource energy consumption, so the best seawater dilution technology must 
be selected. [3]. 

Traditional seawater dilution techniques are electroospermed technologies, but the technology 
consumption is high and higher for pretreatment requirements, voltage and current are highly affected 
by water quality. The operating stability is poor. The researchers have also developed reverse osmosis 
but also have high requirements for raw water quality, and the operating cost is also relatively high. 
The ultrafiltration membrane can remove substances such as suspended solids and colloidal particles 
in water and remove the salt, and the micropore of the ultrafiltration membrane only allow water 
molecules and the beneficial minerals and trace elements in water, and finally get better seawater. 
Treatment effect and save energy. 

3.3 Processing of Industrial Wastewater 

Industrial wastewater is characterized by a wide variety and is more harmful to cause pollution due 
to more harmful substances in industrial wastewater. For example, most industries contain heavy 
metals, and if there is no timely handling or improper discharge, it will cause great pollution and harm 
to human health in the surrounding water, farmland, soil, environment. 

A large amount of chemical agents sometimes add a large amount of chemical agents in the treatment 
of industrial wastewater to deal with harmful substances in industrial wastewater, however, if excess 
chemicals are also easy to increase the risk of secondary pollution. In the application of ultrafiltration 
membrane technology, the above problems will be effectively solved. 

According to data show that the use of ultrafiltration membrane technology to treat electroplating 
wastewater can effectively intercepting hydrogenates and oxides and efficient can reach a suspension 
solid.[2]. 

Harmful substances such as lignin and slurry can also be effectively separated when processing 
papermaking paper making waste water. [4]. 

During the treatment of chemical wastewater, since the chemical waste water has a better recovery 
value, the subsequent substance can be subsequent resource utilization using ultrafiltration membrane 
processing. 

3.4 Treatment Treatment of Domestic Sewage 

Urban domestic sewage is characterized by large sewage generation, there are many types, including 
inorganic salts, organics and bacteria, and other substances. If processing is not up to standard 
discharge, it will cause environmental problems such as the richness of the water body. The traditional 
urban sewage treatment process is mainly based on biological treatment methods, ensuring that BOD, 
total nitrogen, total phosphorus and other substances in sewage meet the standard. However, after the 
sewage treatment is performed using the ultrafiltration membrane, the treatment efficiency can be 
significantly improved, and the sewage after domestic sewage after the other sewage treatment 
techniques can be used, and the recovered sewage can carry out green irrigation, cleaning work, and 
the construction water to achieve resource cycle. use.[4]. 

4. Improvement of Ultrafiltration Membrane Technology 

The ultrafiltration membrane is used as a new sewage treatment technology, and there is a large 
application prospect, but because there is still a deficiencies in the ultrafiltration membrane, it is 
mainly due to the use of contamination after the ultrafiltration membrane is used, so the ultrafiltration 
Film technology is applied to engineering to improve the ultrafiltration membrane technology. 
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At present, the method mainly relieved membrane contamination is probably divided into three 
applications of three membrane pretreatment combined processes, film cleaning, and membrane 
modification. Pre-membrane pretreatment is mainly preprocessing water by condensation, filtration 
and other techniques, and removes part of the contaminant first, reducing the load of the ultrafiltration 
membrane to relieve contamination, and improve its service life. 

Membrane cleaning is to use physical, chemical, and biological methods to clean with a certain degree 
of contaminated ultrafiltration membranes for a certain degree of contamination. Physical cleaning is 
the use of water and air to clean the film. Specific technology is mainly based on hydraulic cleaning 
technology and gas-raised cleaning technology. Main removal of ultrafiltration membrane reversible 
pollution. [5]. 

Chemical cleaning is to react with contaminants such as acid, base and other chemicals and membrane 
surfaces to remove contaminants, but the ultrafiltration membrane can also cause a certain loss. 
Biofinishing techniques are cleanssed using a microbial or microorganism to be cleaned, and the 
contaminated substance can be removed, and a polysaccharide such as polysaccharide, a protein is 
removed. 

At present, the organic ultrafiltration membrane modification means mainly has bulk modification, 
surface modification, and blending modification. Improve the properties of the properties of the 
membrane material, improve the anti-pollution properties of ultrafiltration membranes. 

The use of ultrafiltration membranes can improve sewage treatment efficiency, and if we widely 
applied its wide application, it can solve the problem of pollution and water resources in the 
environment. Of course, it is necessary to use the ultrafiltration membrane technology to combine the 
actual situation. The application of ultrafiltration membranes still has a high energy consumption, 
excessive economic consumption, and its performance still defective, so it still needs research 
developing performance improvement in the direction of low consumption, low energy. This requires 
the need to improve its operating mode and process design, find the best operating conditions and 
find the most suitable material to increase the resistance of the membrane to improve the resistance 
and mechanical properties, and also reduce the cost of membrane maintenance and relief pollution. 

5. Conclusion 

In summary, ultrafiltration membrane treatment of sewage techniques is a very promising sewage 
treatment method. With the continuous research and improvement of it, ultrafiltration membrane 
technology will be widely used in sewage treatment and in the future water treatment process and 
play a very important role. However the application of ultrafiltration membrane technology in the 
current there are also some deficiencies, such as the flux decreases, such frequent shortcomings 
membrane filter replacement. These shortcomings can be improved by various modification methods, 
and further research and improvement are needed. 
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