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Abstract 

With the rapid increase of the national economy and the population, the problems about 
water supply，demand and pollution are becoming more and more serious. Through the 
investigation, there are nearly 90% of the rivers which flowing the cities are contaminated 
by varying degrees. To detect surface and ground water in several cities, it is easy to find that 
the composition of pollutants in the water are complex and the pollutants have obvious 
complex characteristics. In other words, there are hundreds or even several hundreds of 
pollutants in the water, including organic matter, nitrogen, phosphorus, heavymetals and 
other pollutants. Facing a serious water pollution situation, our government has adopted a 
variety oftechnologiesto treat and control the water pollution. In this paper, we describe the 
current water treatment technology briefly, and dothe prospects forthe development ofwater 
environment and water pollutioninChina. 
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1. Introduction 

According to the sources, sewage can be divided into three categories: domestic sewage, production 
wastewater and polluted precipitation generated in runoff polluted areas. The components of sewage 

from different sources vary greatly. Domestic sewage is mainly organic, with good biochemical 

properties. However, due to changes in dietary structure and mixing of some excreta, the composition 

of domestic sewage becomes more and more complex and the difficulty of treatment gradually 

increases. Production wastewater includes industrial, agricultural and medical wastewater with 

complex composition and usually high content of toxic and harmful substances. The polluted 

precipitation is mainly the waste water produced by the runoff of rain water washing the garbage 

dump, industrial waste residue and other polluted areas. According to the national environmental 

protection, issued the China environment bulletin shows that in 2015 China's river water quality worse 

Ⅴ section ratio reached 8.9%, poor and poor groundwater monitoring proportion reached 42.5% and 

18.8%, the overall pollution is more serious. At the same time, with the improvement of China's 
urbanization level, urban water consumption and sewage volume also increase rapidly, and the 

treatment level is far lower than the United States, Singapore, the Netherlands and other developed 

countries, treatment facilities and technology can not meet the current treatment needs. In 2015, 

China's urban domestic sewage discharge reached 54.5 billion tons, accounting for 71.4% of the total 

annual sewage discharge, and has become the main source of sewage. Among them, although the 

discharge of industrial wastewater is reduced by 2% per year, the total amount of treatment is still 

huge. At the same time, with the change of domestic environmental protection awareness and 

economic development concept, the national environmental protection policy and related standards 

are becoming more and more strict, the industrial sewage discharge standard is rising rapidly, and 

more and more existing treatment technology can not guarantee the stability of the standard. Overall, 
China's large population and scarce water resources, along with the progress of urbanization speed 
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up the water and wastewater discharge surge in demand, social environmental protection 

consciousness also gradually strengthen, national wastewater discharge standard is more and more 

strict, but the sewage treatment facilities and technology is still relatively backward, sewage treatment, 

the depth of the processing level and the water, on average, far lower than in the developed countries. 

At present, it is urgent to accelerate the research and popularization of new sewage treatment 

technology, so as to solve the contradiction between people's increasing living environment needs 

and environmental pollution. 

2. Principle of sewage treatment 

2.1 Physical method 

The process of separating pollutants such as flotsam, suspended solids and oils from wastewater by 

physical or mechanical forces. At present, the common sewage treatment facilities using the principle 

of physical method are grid, screen, filtration, sand sink, sedimentation tank, oil separation tank, air 

floating tank, centrifuge and cyclone separator. 

2.2 Chemical method 

The process of separating colloids and dissolved substances from wastewater by means of 

neutralization, precipitation and REDOX. 

2.3 Physicochemical method 

Using physical chemistry principle and chemical unit operation, using extraction method, adsorption 

method, ion exchange method and membrane separation method to remove pollutants in sewage, 

mainly used to remove malignant pollutants and colloid in sewage. 

2.4 Biological method 

A technique that artificially creates conditions conducive to the reproduction of microorganisms and 

allows them to multiply in large Numbers to break down organic matter. According to microbial types, 

biological methods can be divided into aerobic and anaerobic, and according to microbial activity, 

they can be divided into activated sludge method and biofilm method, among which activated sludge 

method and its derivative improvement process are widely used in the treatment of urban sewage. 

3. New technology of sewage treatment 

3.1 Ultrasonic sewage treatment technology 

Ultrasonic wave is used to degrade the wastewater treatment technology. This technology mainly 

USES ultrasonic wave (mainly composed of longitudinal wave) to degrade the pollutants (chemical 

and organic pollutants) in the wastewater, and achieves good results in removing the hard-to-degrade 

substances in the water. Ultrasonic cavitation occurs when ultrasonic wave enters the sewage. The 

pollutants in the water undergo two processes, namely free radical reaction and high-temperature 

decomposition, so that the pollutants get out of the water and all water quality indexes of the pollutants 

are effectively reduced. Ultrasonic wastewater treatment technology has the characteristics of fast 
degradation and wide range of application, which can not only be used alone, but also be integrated 

with other sewage treatment facilities to achieve better sewage treatment effect, which is a sewage 

treatment technology with great development potential. 

3.2 Mineral wastewater treatment technology 

The pollutants in the wastewater are adsorbed to mineral materials by means of physical adsorption 

to achieve the purpose of purifying the wastewater. The common mineral materials are bentonite, 

zeolite and attapulgite. Montmorillonite is the main component of bentonite, which not only has a 

good adsorption and emulsification effect, but also can effectively remove Pb, Cr and other heavy 

metals from waste water. Zeolite contains a large number of channels and holes, which can efficiently 
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absorb heavy metals and toxic ions in wastewater. Attapulgite is a silicate mineral with catalytic, 

adsorptive and colloidal functions. The modified attapulgite can effectively remove phenol and 

benzene from wastewater. 

3.3 Sewage treatment technology of underground percolation system 

Infiltration filter system batching sewage wastewater treatment technology is to have a certain 

structure, certain depth from ground and has good performance of the soil, water in the soil under the 

action of capillary infiltration and infiltration into the surrounding movement, in soil, microbial, plant 
system integrated purification function under the action of meet the requirements of treatment and 

utilization of a land treatment system. Sewage underground percolation treatment system can be 

generally divided into: soil percolation ditch, soil capillary percolation system, soil natural 

purification and artificial purification combined with the compound process. 

3.4 Photocatalytic wastewater treatment technology 

A technique that artificially creates conditions conducive to the reproduction of microorganisms and 

allows them to multiply in large Numbers to break down organic matter. According to microbial types, 

biological methods can be divided into aerobic and anaerobic, and according to microbial activity, 

they can be divided into activated sludge method and biofilm method, among which activated sludge 

method and its derivative improvement process are widely used in the treatment of urban sewage. 

3.5 MBR - RO membrane integration process 

The mixed wastewater produced in the process of printing and dyeing is called printing and dyeing 

wastewater. Its pollution characteristics are: the pollutant composition is complex and the discharge 

is large, the organic matter content in the waste water is higher, the color is darker, the high chemical 

oxygen demand (COD), the low biochemical oxygen demand (BOD) and the poor biochemical 

performance. At present, the printing and dyeing wastewater treatment methods mainly include: 

physical method, chemical method, physicochemical method, biochemical method and 

comprehensive several methods. Among them, physicochemical method and chemical method have 

many shortcomings. For example, the amount of chemical reagent added is large, organic pollutants 

cannot be completely removed, waste is easy to accumulate and produce secondary pollution, and the 

operating cost is relatively high. Although the operation cost of biochemical treatment is low, the 

environmental pollution is small, but because of the high temperature and pH value of the 
requirements of microorganisms are difficult to adapt to dyeing wastewater quality conditions and 

can not be popularized. Therefore, a mix of treatment methods should be used to maximize 

wastewater treatment. Membrane bioreactor (MBR), as a technology developed in recent years, has 

attracted wide attention. It mainly combines membrane separation technology and biological 

treatment technology to optimize wastewater treatment. It has the advantage of replacing the 

sedimentation tank with membrane module, which not only effectively separates the sludge and water, 

but also improves the reaction rate and sludge concentration. Meanwhile, the impact resistance of the 

system is also enhanced. SRT (sludge age) and HRT (hydraulic retention time) can also be 

independently controlled. MBR and RO process combined to form a new "double membrane method" 

wastewater recovery and treatment technology, referred to as (mbr-ro) membrane integration process. 
It takes the effluent of MBR as the inlet of RO system. When the waste water passes through RO 

membrane, harmful substances will be further intercepted, so as to achieve the purpose of in-depth 

treatment and recycling of waste water. The use of mbr-ro membrane integration process makes up 

for the shortcomings brought by the use of MBR and RO alone, giving full play to the role of sewage 

treatment. As a new membrane treatment method that maximizes water pollution treatment efficiency 

and minimizes emissions, "double-membrane method" is not only conducive to improving economic 

benefits and environmental protection, but also to solving the problem of water resource shortage and 

waste. The most typical technology is the combination of anti-pollution RO membrane and 

submerged flat membrane MBR developed by toray company. 
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4. Future prospects of water pollution control and water treatment technologies 

After years of efforts, China has made remarkable achievements in water pollution protection and 

treatment, and water treatment technology has been improved to some extent. However, with the 

rapid development of industrialization, the types of pollutants in water continue to increase, China's 

water pollution situation is still quite serious, water pollution treatment is a long way to go. From the 

characteristics of water treatment technology at present stage, water treatment technology in our 

country starts mainly from the following several aspects: (1) advanced catalytic oxidation method, (2) 

the comprehensive utilization of biological membrane method, (3) using a variety of activated sludge 
method, (4) will be comprehensive use of a variety of processing technology, and develop new water 

treatment technology (magnetic ion exchange method), eventually to maximize sewage treatment, etc. 

We believe that through our unremitting efforts, China's water treatment technology will be greatly 

improved, water pollution control and improvement within days. 
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