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ABSTRACT 
 
Objective To offer a solution to govern the watercourses under pollution and improve the
quality of outflowing water from inland rivers. Method This paper analyzes the water
condition of Fengle River and, in pertinence to its pollution characteristics, studies the
decontaminating effects of various coagulants and coagulant aid in both separate and
combined use through indoor coagulation beaker experiments. Result The water
environment around Fengle River is of overall poor quality, where the contents of TP, TN
and COD have uniformly gone far beyond the standard on V-class water. Polyaluminum
ferric chloride (PAFC) has the optimum removal effects on both turbidity and TP as well
as good COD-removal efficiency without affecting the pH of the raw water. The four
coagulants in combined use with the coagulant aid can all enhance the power of removing
TP and COD from the raw water. Conclusion PAFC in combined with cationic
polyacrylamide (CPAM) can achieve the optimal effect in raw water treatment, which
lays a reliable theoretical basis for modern governance over river sewage. 
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INTRODUCTION 
 
 Located in the central area of Hills of Yangtze River and Huai River in Anhui Province, Chaohu Lake is China’s 

fifth largest freshwater lake. Expanding an area of 753 km2 with a circumference of 172 km, Chaohu Lake neighbors four 
counties - Chao County, Lujiang, Feidong and Feixi - and one city - Hefei. There is a confluence of Fengle River, Hang Buhe 
River and more rivers into the lake, with an outflow from Yuxi River to Yangtze River. Located to the southwest of Chaohu 
Lake, Fengle River is the biggest tributary of it. Fengle River used to be in good water condition at the earlier stage of the last 
century. With the development in industrial and agricultural production in areas along the river, acceleration of urbanization 
progress as well as improvement of people’s living standard over the recent years, however, sanitary sewage, industrial 
wastewater and chemical fertilizers and pesticides have been discharged into Fengle River in vast quantity, which has placed 
the water resources of Fengle River under unrecoverable destruction. According to investigations and statistics of related 
departments into Fengle River, there are 23 fishes, 32 species of zooplankton and 58 of floating algae in it at present. In the 
middle and downstream reaches where the pollution is severe, there basically exist no fishes and other bulky aquatic 
organisms. Another severe pollution goes to the bottom sediment under Fengle River, which contains a lot of organic matters. 
Moreover, the serious heavy metal pollution which is multiple times by the background value of river has become an 
underlying source of pollution. The water quality of Fengle River is ever-worsening, especially in terms of eutrophication of 
the water body as a result of nitrogen, phosphorus and other nutritive salts flowing into the water in vast quantity. At present 
the water quality of Fengle River is rated as the inferior V-class. The water body of Fengle River has received serious 
pollution, rendering a “black and odorous” phenomenon in summer; the ecosystem has been worsening, with its discharge 
capacity accounting for above 45% of the total amount of sewage in Chaohu Lake. Governance over it has been listed as a 
priority among priorities in governing the water environment around Chaohu Lake.  

 This paper begins with an investigation into the water condition of Fengle River, on which base a series of indoor 
coagulation beaker experiments are performed, so as to select the optimum coagulant that fits the water condition of Fengle 
River and determine the corresponding dosage and coagulant aid. By increasing the dosage of coagulants, changing their 
morphological match or adjusting pH, the end of enhancing coagulation and effluent quality is to be reached. 
  

MATERIALS & METHODS 
 
Key instruments & reagents 

 Key instruments: Multiparameter water quality monitor, six-up synchronous electric mixer, ultraviolet-visible 
spectrophotometer, pH meter, digital-readout thermostat water bath, precision electronic balance, etc.  

 Reagents: Coagulants: Polymeric aluminum chloride (PAC), polymerization ferric chloride (PFC), polymerization 
ferric sulfate (PFS) and polyaluminum ferric chloride (PAFC); coagulant aid: cationic polyacrylamide (CPAM).  
 
Sample collection 

 In order to minimize the impact of artificial factors on the effect of test, in this test 8 sampling sites for water 
intaking are set in the middle and downstream of Fengle River (The smaller the serial number of sampling site, the more the 
sampling site approaches Chaohu Lake). Since August 1st 2013, the testing group have taken samples at all sampling sites 
once per 5 days, investigated and analyzed the water condition of each sampling site. The sampling has lasted 6 cycles, over 
which the mean of all sampling sites is taken as the recorded value.  
 
Parametric measurement 

 The parameters to measure in this test include: turbidity, pH-value, total nitrogen (TN), total phosphorus (TP) and 
COD.  
 

RESULT & DISCUSSION 
 
Current water condition of fengle river 

 The basic water condition of Fengle River is shown as Table 1. 
 

Table 1 : Basic water condition of fengle river 
 

 Sampling 
Site 1 

Sampling 
Site 2 

Sampling 
Site 3 

Sampling 
Site 4 

Sampling 
Site 5 

Sampling 
Site 6 

Sampling 
Site 7 

Sampling 
Site 8 

Turbidity 
(NTU) 11.25 12.51 11.01 11.50 11.47 10.00 9.54 9.47 

pH-value 7.8 7.7 8.2 7.9 7.5 8.1 7.7 8.3 
TN (mg/L) 4.2 5.1 7.7 10.5 10.2 8.5 8.8 9.5 
TP (mg/L) 0.44 0.61 0.34 1.31 0.87 1.69 0.72 0.65 
COD 
(mg/L) 5.1 7.3 5.9 8.6 9.2 10.6 11.1 9.8 
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 The coagulants in combined use with coagulant aid can effectively remove the turbidity of and pollutants like TP in 
the water body, and have a good removal effect on COD, but limited removal effect on TN in the water body. Therefore, TN-
removal methods of coagulants and coagulant aids worth studying in a further step. 
 

REFERENCES 
 

[1] Zhang Meiqin and Chen Jing. The Pollution Status of Phosphorus along the Major River Channels Entering Chaohu 
Lake[J]. Guangdong Trace Elements Science, 2003, 10(4): 41-44 

[2] Tong Zhengong. Enhanced Coagulation Technique in Feedwater Treatment Engineering[J]. Journal of East China 
Jiaotong University, 2004, 21(1): 12-15 

[3] Yan M Q, Wang D S, Ni J R, et al. Natural organic matter (NOM) removal in a typicalNorth-China water plant by 
enhanced coagulation; Targets and techniques[J]. Separationand Purification Technology, 2009, 68(3): 320-327 

[4] Wang Dongsheng, Liu Hailong, Yan Mingquan et al. Enhanced Coagulation and Optimized Coagulation: Necessity, 
Research Progress and Development Direction[J]. Journal of Environmental Sciences, 2006, 26(4): 544-551 

[5] Runkana V, Somasundaran P, Kapur P C. A population balance model for flocculationof colloidal suspensions by 
polymer bridging [J]. Chemical Engineering Science, 2006, 61(1): 182-191. 

[6] Zhu Yun, Xiao Jin and Zhou Qin. Design Optimization of Rotational Flow Integrated Enhanced Coagulation 
Equipment and Research on Low-turbidity Micro-pollution Raw Water Treatment[J]. Industrial Water Treatment, 2008, 
28 (1) : 67-71 

[7] Yan MQ, Wang D S, Yu J F, et al. Enhanced coagulation with polyaluminum chlorides: Role ofpH/Alkalinity and 
speciation[J]. Chemosphere, 2008, 71 (9): 1665-1673. 

[8] Qin J J, Oo M H, Kekre K A, et al. Impact of coagulation pH on enhanced removal ofnatural organic matter in 
treatment of reservoir water[J]. Separation and Purification Technology, 2006, 49 (3): 295-298. 

[9] Yu Erjie and Zhang Jie. Fast Design Handbook for Water Supply and Sewage Works (2)[M]. Sewage, Beijing: China 
Architecture & Building Press, 1997 

[10] Zhao Yuhua et al. Actuality and Development Trend of Micro-pollution Removal Techniques for Potable Water[J]. 
Journal of Shenyang Architectural and Civil Engineering Institute, 1999, 4(15):352-355 

[11] Huang Xiaodong, Sun Wei, Zhuang Hanping et al. Enhancing Coagulation to Dispose of Micro-pollutive Source 
Water[J]. China Water & Wastewater, 2002,18(12):45-47  

[12] Zhang Xiang and Chen Yong. Treatment of Seasonal Micro-pollutive Raw Water by Sino French Water Development 
Co., Ltd Baoding[J]. Water & Wastewater Engineering, 2003,29(4): 23-25 

[13] Zhou Lingling, Zhang Yongji, Li Guibai et al. A Study on the Property of Ferric Salt and Aluminium Salt Coagulant in 
Removing Natural Organics from Water[J]. Environmental Science, 2008, 29(5): 1187-1191 

 


