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Abstract [ Objective ] Based on the second phase expansion project of a water treatment plant ( WTP ) in Yangling, Shaanxi
Province, this paper explores the application of high-efficiency clarifier in expansion of WTP to address the common problem of poor
flocculation effect of low temperature and low turbidity water in operation of WTP. [ Methods] In the second phase expansion project
of a WTP in Yangling, Shaanxi Province, based on the characteristics of low temperature and low turbidity of raw water, a
comprehensive technical and economic comparison is made between the high-efficiency clarifier and the flat flow sedimentation tank.
The second phase expansion project adopts the rotary flow air flotation clarification tank process instead of the first phase flat flow
sedimentation tank process. [ Results ]  The construction and operation result of the project have shown that compared with the
advection sedimentation tank process, the high-efficiency clarifier has better treatment effect on low-temperature and low turbidity
water, and the effluent turbidity can be stably maintained below 0.3 NTU. At the same time, the investment of the high-efficiency
clarifier process is about 200 000 yuan less than that of the advection sedimentation tank, occupying only 1/4 of the area of the
advection sedimentation tank. The actual operating electricity cost is saved by 0. 004 yuan/(m’ water) , and the chemical cost is saved

by 0.01 yuan/(m® water). The rotating flow air flotation clarification tank is a new process improved on the basis of traditional
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clarification tanks. The air flotation can remove lighter flocs such as algae and oil stains in advance, and the falling water aeration can
fully contact water with oxygen. The iron and manganese in the water are fully oxidized and settled, which can effectively remove some
iron and manganese in advance. Adding a swirl device in the sedimentation zone is beneficial for the formation of a suspended layer of
sludge, resulting in better floc settling effect and significant flocculation effect for low-temperature and low turbidity water quality.
[ Conclusion] Efficient clarification tanks have many advantages, such as small footprint, low engineering investment, low operating

electricity costs, and low chemical costs. The treatment process of high-efficiency clarifier+air/water backwash filter can effectively

solve the problem of treating low-temperature and low turbidity water.
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Fig. 3 Process Flow of Water Purification
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Tab.2 Design Parameters of High-Efficient Clarifier
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Tab.4 Design Parameters of Emergency Dosing System
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Tab.5 Comparison of Energy Consumption between
Two Phases of the Project
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