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Abstract

Abstract

About 25% of drinking water sources in China are lake or reservoir water in
rivers, but there is a rapid growth in algae bloom frequency and severity in these
water sources. The water pollution caused by algae bloom forces the waterworks to
reduce the output or even stop production. This study aims at solving the increasing
serious problems of eutrophication and algae bloom in Jiulong River in Xiamen,
which endanger the drinking water safety. Thus, this paper conducted an efficient,
economic, safe integrated advanced oxidation technology to treat the algae-laden
water, based on the formation of *OH radical by strong ionization discharge and
dissolved air flotation. The main original conclusions are as follow:

(1) Based on the formation of *OH, this study conducted the integrated
technology of Air flotation-«OH oxidation. With the strong electric field ionization
discharge, 02 was dissociated or ionized into some oxygen active particles as 0%*, O
(1D), O(3P) and so on. These particles will react with water and generate a large
amount of hydroxyl radicals (*OH) through high-speed jet and hydraulic cavitation,
react with water to generate a large amount of hydroxyl radicals. Then strong oxidant
*OH was used to thoroughly remove the algae and bacteria in the algae-laden water
after the pre-treatment of air flotation, improving the water quality at the same time.

(2) Determined the lethal threshold concentrations of different algae-laden water.
We conduct an experiment of applying different TRO dosage to remove algae of 3
water samples, with the algae density of 5.9<10* cells/mL, 2.4<10* cells/mL and
1.2>10" cells/mL, respectively, and the *OH treating time of treated samples in the
pipeline after reactive oxygen species was only 6 s. And the result shows that the
lethal threshold concentrations of these 3 different samples are 1.03 mg/L, 1.12 mg/L,
0.97 mg/L, respectively.

(3) The effect of integrated treatment dealing with algae-laden water was studied
in this paper. At first, we optimised the working conditions of DAF, such as choosing
PAC as the coagulant, determing the optimal water flow and air flow, then the

preatment effect of DAF was verified. The result of integrated treatment shows that
i



Abstract

DAF can efficiently reduce water turbidity, remove most of algae and bacteria,
improve water quality; then samples was treated by <OH under low TRO
concentration (about 1 mg/L), 100 % of algae and bacteria removal was achieved.
Prove that the integrated treatment can inactivate all algae and bacteria, improve
water quality significantly, and most of the water quality index such as bacteria and
CODMN can reach the <Standards of drinking water quality>(GB5749-2006).

(4) Algae remove efficiency of «OH and CIO, was studied based on drinking
water treatment process of one water utility in Xiamen. Samples of raw water before
ClO; treatment, water after sedimentation and water after and fitration was collected,
samples was divided into 2 parts, one for water quality analysis and one for «OH
treatment, different samples was treated under different TRO. The result shows that
99% of algae removal was achieved under 1.27 mg/L of TRO, and less than 91% of
algae removal after 27 mg/L CIO, treatment, demonstrated that «OH treatment is of
great advantage in oxidant dosage and algae removal effiency. Prove that *OH is an
efficient way for algae-laden water.

In conclusion, *OH generation equipment which is based on strong ionization
discharge at atmosphere pressure can efficiently inactivate algae cells in algae-laden
water. And with the integration of DAF pretreatment technology, we can achieve the
rapid and over all removal of algae in all kinds of algae-laden water, and at the same
time bacteria was also 100% removal, the water quality improved significantly. Thus
imply that integrated treatment process of advanced oxidation technology based on
radical by strong ionization discharge and dissolved air flotation is an efficient way
for algae-laden water treatment, provide a brand new method to ensure water supply
safety.

Key words:Algae-laden water; Integrated treatment process; Hydroxyl radical; Algae

inactivation; Water purification.
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