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Abstract

Abstract

In recent years, eutrophication has affected more and more fresh water lakes. Algae-laden
water contains a high concentration of algae cells and organisms. In conventional process of
drinking water treatment, algal blooms may cause negative influence and difficulties for water
treatment. In order to treat algae-laden water, we must upgrade the progress of drinking water
treatment. This paper based on national science and technology support program (NO.
2013BAC06B00), took algae-laden water in Xiamen City water source as the research object
using the technology of hydroxyl radicals produced by strong ionization discharge. In this work,
we has constructed a algae-laden water processing system to explore algae-laden water
treatment condition and complete a comparison experiment of the effect of hydroxyl radicals
and chlorine dioxide on algae-laden water treatment. The main achievements are as follows:

(1) A algae-laden water processing system combined the conventional process of drinking
water treatment and Strong electric field 1onization discharge to produce *OH had been
constructed, which contained a procedure of coagulating sedimentation — <OH strong
oxidation treatment — sand filter — <OH sterilization construction. Under the condition of
strong ionization discharge, O> are ionized and dissociated by high-energy electrons to form
highly reactive oxygen species. Then these species were injected into the jet device to form
*OH. The algae-laden water processing system realized the removal of algae and the kill of
pathogenic microorganisms, makeing terminal water supply met"drinking water health
standard"” (GB5749-2006), therefore ensured drinking water safety.

(2) We explored the optimizing pretreatment conditions of the coagulant, confirmation of
precipitation time and effect of coagulant for algae-laden water. The result showed that the
removal rate of algae can be up to 88.19% in the coagulation-sedimentation process, when
Polymeric Aluminum Ferric Chlorine Sulfate (PAFCS) used as coagulant and precipitation
time was 30.0 minutes. Under the enhanced coagulation conditions, suspended matter was

removed effectively, the turbidity was nearly 3.0 NTU, and the removal efficiency of DOC was



Abstract

30%

(3) The article focused on algae-laden water of Xiamen Lianban water plant, investigate
optimal dosage of *OH injected into the raw water, coagulation sedimentation water and sand
filtration effluent. When the water algae concentration up to 25.3x10* cells/mL, the dominant
algae is pseudoanabaena. The result showed that: *OH can efficiently kill algae, bacteria and
other microorganisms. The optimum concentration of raw water, coagulation sedimentation
water and sand filtration effluent water was 1.8, 0.6 and 0.2 mg/L respectively. Fatality rate
approached nearly 100%. After *OH treatment, the total organic carbon (TOC) and oxygen
consumption (CODwn) significantly reduced. And dissolved organic matter (DOM)'s
fluorescence regional integration (FIR) also had an about 70 percent reduction

(4) The effect of *OH and ClO- for algae-laden water treatment was compared in a pilot-
scale experiment. The result showed that after algae-laden water with 3.50>10* cells/mL algae
concentration was treated by 0.88 mg/L +OH for 9.8 s, all the algal cells were dead. But after
the treatment of CIO, the algae concentration was still 1.37>10* cells/mL remainded. After
*OH treatment process, the TOC content in the water was 1.13 mg/L, while after CIO;
treatment process, the TOC content was 1.38 mg/L. According to the analysis of water quality
data in each process section, the results showed that «OH was superior to CIO; in the oxidation
and degradation of organic compounds. *OH treatment system terminal effluent was not
detected algal celis and all the detection indicators met the GB5749-2006 standard.

In conclusion, the algae-laden water processing system in this paper can efficiently remove
algae cells, destroy harmful pathogenic microorganisms, oxidate and degradate organic
compounds without generating harmful disinfection by-products . Therefore it protects the
health and safety of drinking water and provides a new idea for the emergency treatment of

water source water in high algae outbreak.

Key Words: Algae-laden water; hydroxyl radicals; process systems; safety of drinking water.
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Fig. 1-1 Cyanophyceae bloom on lake surface
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