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Study on the Stability Variation Mechanism of Humic Acid Water Solution After

Radiated by the UV Light

WANG Wen-dong'*, ZHOU Li-chuan', DING Zhen-zhen®, WANG Hong-ping*, SUN Xue-jun*

(1. School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. Department of Environmental Technology and Ecology, Yangtze Delta Region Institute of Tsinghua University, Jiaxing 314006,
China; 3. School of Environmental Science and Engineering, Chang’an University, Xi’an 710064, China; 4. Qujiang Drinking Water
Purification Plant, Water Industry Operations Company of Xi’an, Xi’an 710061, China)

Abstract: Humic acid widely presents in various surface waters. Molecular structure has significant impacts on its physical and
chemical properties. To explore the stability variation of humic acid before and after the UV light radiation, spectroscopic and
electrochemical analysis were applied in this paper. Structural parameters selected in the experiments include reactive sites, such as
phenolic hydroxyl and carboxyl contents, Zeta potential, and colloidal size. It was found that there was little humic acid being removed
in the solution without UV radiation pretreatment; while its remove ratio increased notably with radiation time. After 3 h pretreatment,
humic acid removal ratio was above 80% in coagulation. Spectroscopy analysis results showed that partial of the groups with fluorescent
effects might be shed or rearranged after the radiation; while its aromatic structure was not destroyed. Both the Zeta potential and
average colloidal size decreased with the radiation time, which was not conducive to the aggregation of humic acid. However, —OH
content decreased slightly after the UV radiation, and new carboxyl and carbonyl groups formed simultaneously. The increasing of the
reactive sites and the improvement of the reaction effectiveness were the major reasons leading to humic acid stability decrease in PACI
coagulation.

Key words: UV radiation; humic acid; infra-red spectrum; coagulation; chemical stability
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Table 1 ~ Water quality parameters and analysis methods of raw water
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Fig. 1 Variations of HA residual with UV radiation
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Fig. 3 3D fluorescence spectrum of HA before and after the UV radiation
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Fig. 4 Effects of UV radiation on the FT-IR spectrum of HA
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