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Abstract.The development status and trend of the patents related to sewage treatment technology in Dalian, 
China in the past decade may affect the future environmental protection industry development. The status 
quo of patent applications related to wastewater treatment technology was analyzed from the perspectives of 
application volume, disclosure volume, application organization, type composition of invention and utility 
model patent products and legal status. The results indicated that the total number of filed patents were 894, 
and the number of issued patents were 914 in recent ten years, showing an increasing trend for sewage 
treatment technology in Dalian,China. However, there were distinct differences between the application 
agencies of invention patents and utility model patents. Most of the invention patents came from universities, 
with 264 in the top five, and most of the utility model patents came from enterprises, with 134 in the top 
five. Among the product types, the highest number of patent applications was water, wastewater, or sludge 
treatment technology, a total of 761. At this point, the two patent directions had the same trend. In the state 
of law, although the number of applications and disclosures was 470, which was more than 416 actually 
authorized, it was not difficult to find that sewage treatment industry in Dalian, China was in an 
increasingly developing stage and the patents actually obtained had higher quality assurance. In 
conclusion，this essay from the perspective of patent application made a simple explanation the future 

development of sewage treatment industry and the problems existing in the practical application of sewage 
treatment technology. Finally, from the perspective of patent application, the paper analyzed the future 
development of sewage treatment industry and the problems existing in the practical application of sewage 
treatment technology. 

1 Development trend of sewage 
treatment technology patent in Dalian 

1.1 Comparison of annual filed patents and 
issued patents 

A total of 894 filed patents of sewage treatment 
technology were published by The State Intellectual 
Property Office in Dalian from 2009 to 2019, and the 
development trend of the annual filed patents and annual 
issued patents were shown in Fig.1. 

 

Fig. 1. Trend graph on sewage treatment technology filed 
patents and issued patents in Dalian. 

In the Fig.1, the blue line showing the trend of filed 
patents in annual, and the red line showing the trend of 
issued patents in annual.In decade,this denoted number 
of filed patents for sewage treatment technology in 
Dalian began to increased with the moderate growth rate 
from 2009, and the number of filed patents reached the 
first peak of 109 in 2013 .The number of filed patents 
increased slightly from 2014 to 2016, but the number of 
filed patents and the number of issued patents showed an 
obvious upward trend over than before 2013.From 2017 
to 2019, it showed a trend of firstly increase and then 
decline soon, reaching a peak of 144 in 2018.However, 
the number of issued patents had shown an overall trend 
of increasing in the past decade, with the highest number 
reaching 188 in 2019. 

The phenomenon shown in Fig.1.does not 
represented all the actual situation such as the number of 
2009 filed patents and the number of 2010 issued patents 
were both 0. Because of issued patents time and filed 
patents time are inconsistent, and the former has 
hysteresis.In the first half of 2009, there may still be 
patent documents that have been filed but have not been 

E3S Web of Conferences 194, 04006 (2020) https://doi.org/10.1051/e3sconf/202019404006
ICAEER 2020

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution  
License 4.0 (http://creativecommons.org/licenses/by/4.0/).



 

issued at the time of this retrieval.It also reflected in the 
number of issued patents in 2019. 

From 2009 to 2012, there were 163 filed patents for 
sewage treatment technology in Dalian,and from 2013 to 
2019, there were 731.It can be seen that the overall filed 
patents have shown an increasing trend since 2013,and a 
new high in 2013.It has also been a slight increased in 
recent years. 

1.2  Analysis of application organization  

The statistics of the top 5 institutions in Dalian for patent 
applications for sewage treatment technology inventions 
are shown in Fig.2. They are Dalian University of 
Technology, Dalian Jiaotong University, Dalian 
Petrochemical Research Institute, Dalian Chuangda 
Technology Trading Market Company Limited, and 
Dalian Maritime University respectively. The number of 
Dalian sewage treatment technology invention patent 
applications for these five institutions is 264, accounting 
for 38.22% of the total.In particular, Dalian University 
of Technology, which ranks first, has a total of 174 
applications, accounting for 24.27%. It is the main 
institution for patent applications for sewage treatment 
technology inventions in Dalian . 

 
Fig.2. Top five statistics on the number of patent applications 

for sewage treatment technology inventions in Dalian. 

The statistics of the top 5 institutions in Dalian for 
patent applications for sewage treatment technology 
utility model patents are shown in Fig.3. They are Dalian 
Dakai Sewage Treatment Company Limited, Dalian 
Dagushan Sewage Treatment Company Limited, Dalian 
Hengji Xinrun Water Company Limited, Dalian Mike 
Environmental Technology Engineering Company 
Limited. And Dalian Wangyang Environmental 
Engineering Company Limited. The number of utility 
model patent applications from these five institutions is 
134, accounting for 30.52% of the total number of 
applications. In particular, Dalian Dakai sewage 
treatment Company Limited, which ranks first, has a 
total of 42 applications, accounting for 9.57%. It is the 
main organization for utility model patent applications of 
sewage treatment technology in Dalian. 

 

Fig.3. Statistics on the top five patent applications for utility 
models of sewage treatment technology in Dalian. 

From the above data, it is not difficult to find that 
there are some differences between the application 
institutions of invention patent and utility model patent. 
Specifically, colleges and universities are the main 
institutions for invention patent applications, while 
sewage treatment environmental protection companies 
are the main institutions for utility model patent 
applications. However, the total number of utility model 
patent applications is 134 far less than that of invention 
patents. 

1.3 Analysis on the types of invention patent 
and utility model patent 

The technical types of patented products of sewage 
treatment technology invention patent in Dalian were 
shown in Fig.4.As can be seen from Fig.4, the invention 
patent of sewage treatment technology in Dalian is 
mainly divided into five main parts: treatment of water, 
waste water, sewage or sludge,separation technologies, 
methods or devices for directly converting chemical 
energy into electric energy, chemical or physical 
methods, microorganisms or enzymes and their 
compositions.Among them, 490 patents were applied for 
water, wastewater, sewage or sludge treatment, 
accounting for 77.1% of the total invention patents for 
sewage treatment technology in Dalian, followed by 49 
separation technologies, accounting for 7.8%.There were 
42 methods or devices for directly converting chemical 
energy into electrical energy, accounting for 6.6%; 31 
chemical or physical methods, accounting for 4.9%; and 
24 microorganisms or enzymes and their compositions 
had the lowest number of applications, accounting for 
3.8%. It can be seen that among the invention patent 
applications, there are the most invention patent 
applications for the treatment of water, wastewater, 
sewage or sludge, which shows that the current 
innovation direction of water, wastewater, sewage or 
sludge treatment is relatively concentrated, while other 
directions are relatively weak. 
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Fig. 4 .Technical types of patented products of invention. 

The technical types of utility model patented 
products for sewage treatment in Dalian are shown in 
Fig.5.As can be seen from Fig.5, Dalian sewage 
treatment technology utility model patent is mainly 
divided into five main parts: water, wastewater, sewage 
or sludge treatment, separation technologies, test or 
analysis of materials with the help of the chemical or 
physical properties of materials, mix and general clean. 

 
 Fig. 5. Technical types of patented products of utility model. 

Among them, 271 of water, waste water, sewage or 
sludge treatment technology were applied the highest, 
accounting for 71.5% of the total practical model patents 
of sewage treatment technology in Dalian, followed by 
81 of separation, accounting for 21.4%. 16 of test or 
analysis of materials with the help of the chemical or 
physical properties of materials,accounting for 4.2%; 7 
were mix, accounting for 1.8%; and 4 general clean were 
applied, with the least number of applications, 
accounting for 1.1%.It can be seen that the utility model 
patent is similar to the invention patent. At present, the 
innovation direction of water, wastewater, sewage or 
sludge treatment technology in Dalian is more 
concentrated. 

It can be seen from the number of applications for 
invention patents and utility model patents that the focus 
is on the treatment of water, waste water, sewage or 
sludge.No matter in theory or in practical application, the 
treatment of water, wastewater, sewage or sludge has 
always been the most common and basic,but most 
difficult problem in sewage treatment.This paper takes 
the municipal sewage treatment plant as an 
example.Although the mature A²O process can greatly 
reduce the indicators of pollutants in sewage, due to the 

particularity of water quality and environment, a variety 
of thorny problems often appear in the process of 
operation, thus influencing the effluent quality. in 
serious cases, it may even paralyze the system. 

1.4 Analysis of patent legal status 

The legal status of patents for sewage treatment in 
Dalian was shown in Fig.6.From 2009 to 2019, only 470 
sewage treatment technology patents in Dalian were 
effectively authorized, accounting for 44.0% of the total; 
182 applications for sewage treatment technology 
patents were still under review; 416 invalid patents were 
caused by various factors, accounting for 38.9% of the 
total. 

 

Fig.6. Patent legal status 

2 Industry development analysis from 
the viewpoint of patent application 

As the analysis results, it can be seen that Dalian sewage 
treatment technology patent applications have been on 
the rise since 2010, and the number of applications 
reached the first historical peak in 2013, but the number 
of patent applications has declined slightly since 
2014.The patent applications for sewage treatment 
technology in Dalian are mostly focused on inventions, 
most of which are in the direction of water, wastewater, 
sewage or sludge treatment.On account of there are too 
many unstable factors in the process of water, 
wastewater, sewage or sludge treatment, the problems 
that need to be solved in this direction have become the 
focus.In the patents of sewage treatment technology in 
Dalian, the products are mainly used to solve the 
problems in practical application, which leads to the long 
examination time and low pass rate in patent 
applications.In addition, in recent years, many other 
fields can also be very efficient, energy-saving and low-
cost to solve the problems arising in practical application, 
resulting in a significant reduction in patent applications, 
so the total number of patents for sewage treatment 
technology in Dalian also shows a decline trend.The 
patent consciousness of some enterprises and universities 
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is very high. Dalian Dakai Sewage Treatment Company 
Limited and Dalian University of Technology are the 
most prominent representatives, which expand their 
influence, improve the competitiveness of enterprises 
and the popularity of colleges and universities. 

3 Problems in the development of urban 
sewage treatment patent  

The result of patent information analysis shows that the 
number of patent applications for sewage treatment in 
Dalian has shown an increase trend in recent years, 
which not only reflects that the state attaches great 
importance to the cause of sewage treatment, but also 
reflects the change of personal views on environmental 
protection. It is everyone's responsibility to take care of 
the environment.However, the problems existing in the 
patent development of urban sewage treatment can not 
be ignored, and some problems those are not easy to be 
solved cannot be ignored because of the environmental 
protection in the general environment.For example, in 
recent years, with the in-depth study of the demand for 
the utilization and protection of environmental resources, 
the problems of foam and scum of biochemical ponds in 
sewage treatment plants are often encountered by 
sewage treatment engineers, but also a headache. In the 
practical engineering application of the sewage treatment 
plant, the spiral scraper can not touch the bottom of the 
pool completely, so that the sludge precipitated on the 
bottom of the pool can not be treated completely, and in 
serious cases, there will be a very dense layer of sludge 
stuck to the bottom of the pool. This is a common 
problem in the process of practical engineering 
application. If the development of patents shows an 
upward trend, but fails to solve the real problems in 
practical application, it will not only bring disadvantages 
to the development of patents, but also to the cause of 
sewage treatment. 
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