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Abstract—Taking a sewage treatment project of Dalian for 

example, this paper studied the feasibility and characteristics of 
two sewage treatment technologies, analyzed the process, 
operation management and energy consumption, and determined 
the hydrolytic sedimentation  tank - biological filter - V-Filter 
technology as the final solution of this project. 
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I. BACKGROUND 
This project is constructed at Dalian. With estimated 

investment of CNY 140,000,000, the completed project has a 
daily treatment capacity of 100,000m3. The urban sewage 

quality indicators and effluent quality indicators are shown in 
the following.   

 

The effluent quality of sewage treatment follows the 
Grade A defined by Discharge Standard of Pollutants for 

Municipal Wastewater Treatment Plant (GB18919-2002) in 
this project. The selection of sewage treatment technology is 

the key point for sewage treatment project. This paper 
compared the two alternative technologies A/A/O and 

hydrolytic sedimentation tank - biological filter - V-Filter.  
Table 1   Quality Indicators  

     

II. A/A/0 Technology 

A/A/O is a typical technology removing phosphorus and 
nitrogen. The biological reactor is composed by anaerobic, 

anoxic, and aerobic segments. The facility involves primary 

sedimentation tank, primary sedimentation sludge pumping 
station, synchronization phosphorus and nitrogen removal 

A/A/O tank, secondary sedimentation tank, sludge return 
pumping station, flocculation tank with screen, flotation tank, 

blower room, etc.   
 

The sewage treatment has higher requirements on the 

phosphorus removal. A ll return sludge and 10~30% sewage 
in A/A/O tank flow into the biological selector. Under the 

conditions of denitrification and 10-30% carbon source, the 
residual NO3-N in return sludge generates N2 by 

denitrification, which is directly discharged into the 
atmosphere. The mixture flows into the anaerobic tank with 

70-90% sewage, the anoxic segment of synchronization 
phosphorus and nitrogen removal A/A/O tank, and then the 

aerobic segment. The phosphorus is transferred from the 

water to the sludge, and discharged from the system together 
with the residual sludge. By  this way, the phosphorus is 

removed.  
 

The A/A/O technology is featured by stable effluent 
quality, low energy consumption, and convenient operation 

management, etc. It can improve the density of activated 

sludge effectively up to 6000—8000mg/L, which is twice or 
three times higher than the traditional biological t reatment. It 

realizes high treatment load and high removal rate of CODcr, 
BOD5, N, and P, with less sludge generated. However, the 

A/A/O technology has some defects. When the return sludge 
flows back to the anaerobic segment directly, a great quantity 

of nitrate carried also flows back, which will break the 
anaerobic state in the tank, and accordingly reduce the 

phosphorus removal effect. Additionally, the internal reflux 

increases the energy consumption of system and operation 
cost of sewage treatment.     

III. Hydrolytic Sedimentation Tank - Biological Filter - 

V-Filter Technology 

1) Hydrolytic Sedimentation Tank 
Hydrolysis is a new technology of sewage treatment. The 

purpose is mainly to transform the organics that hardly 

decompose in the sewage into biodegradable organics in 
favor of subsequent aerobic treatment. In the sewage 

treatment, the hydrolysis rate of sludge is up to 25～35%. 

After sedimentation, the water content of sludge is low, and 

the sludge discharge is reduced.  
 

As replacement of tradit ional primary  sedimentation tank, 
the hydrolytic sedimentation tank in this project realizes the 

COD removal rate up to 10-35%, and SS up to 80-90%. The 
nitrification liquor partly returns to the hydrolysis tank. The 

mixture of backflushing wastewater sludge return and the 

nitrification liquor return play the role of denitrification. As a 
result, the hydrolytic sedimentation tank can remove TN by 

denitrification when removing BOD5, ensuring sufficient 
carbon source with TN removed. The return rate of 

nitrification liquor is 100%.   
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In the technology, the suspended substances of sewage 

are removed by sedimentation, filter and absorption. When 
the sewage containing impurit ies flows through filtering 

medium with certain porosity, the suspended substances are 
caught on the medium surface or internal pore. The process 

is called sedimentation. Additionally, the attached microbial 
in the filter tank has certain function of absorption, by which 

some suspended substances are transformed to sludge and 

then removed.      

2) DN Biological Filter +CN Biological Aerated Filter 
DN biological filter + CN b iological aerated filter is a  

technology of pre-denitrification biological filter. The 
sewage flows into the DN filter (denitrification filter) and 

then the CN filter (nitrification filter). The effluent of CN 
filter flows back to the hydrolytic sedimentation tank and 

denitrification filter. As the nitrification filter transforms 
NH3-N into NO3-N, in the return, the denitrify ing bacterium 

utilizes the organic matters in the inflow as electron donor 

and NH3-N as electron acceptor to transfer the electron 
(oxidation-reduction reaction). The nitrogen is transformed 

to gaseous and discharged to the atmosphere finally.   

3) V-Filter  
V-filter is a gravity sand filter. The technology is 

characterized by short hydraulic detention time, less land 
occupation, low energy consumption, good treatment 

efficiency, stable effluent quality, etc.   

 
Hydrolytic sedimentation tank is characterized by 

improving the sedimentation and denitrification performance, 
improving the TN removal efficiency, and reducing the 

water content of sludge discharged from the sedimentation 
tank. The biological aerated filter is characterized by high 

treatment load, strong risk resistance capacity, short 

commissioning time, better effluent quality, etc. By 
combination with technologies as above, V-filter is 

characterized by less land occupation, better effluent quality, 
low investment and operation cost, and simple flowchart. It 

is the optimal technology till now.   

IV. CONCLUSION 

As the hydrolytic sedimentation tank - b iological filter - 

V-Filter technology realizes higher treatment efficiency, low 
investment and operation cost, low-temperature adaptability, 

land occupation saving, as well as simple operation and 

maintenance, it is determined the sewage treatment 
technology for this project. The comparison between the two 

technologies is shown in the following Table 2.   
Table 2   Comparison of Sewage Treatment Technologies 
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