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Effect of Nano-TiO, on the Release and Activation of Mercury in Sediment
ZHANG Jin-yang"*, LI Chu-xian', WANG Ding-yong"*, ZHOU Xiong', SUN Rong-guo', ZHANG Cheng' *,
LIANG Li'

(1. College of Resources and Environment, Southwest University, Chongqing 400716, China; 2. College of Chemistry and Chemical
Engineering, Neijiang Normal University, Neijiang 641112, China; 3. Chongging Key Laboratory of Agricultural Resources and
Environment, Chongqing 400716, China)

Abstract: To investigate the effects of nano-TiO, on mercury release and activation in sediment, flooding simulation experiments were
conducted. The impacts of nano-TiO, on total mercury and methylmercury concentrations in overlying water were analyzed. And the
influences of nano-TiO, on the migration and transformation of mercury were discussed based on changes of mercury speciation in
sediment. The results indicated that nano-TiO, promoted the release of mercury in sediment, leading to more mercury released into the
water. Compared with the control, 4 g-kg ™' TiO, nanoparticles increased the total mercury by 91. 32% , when the concentration of total
mercury in overlying water was the highest. Release of mercury in soil was increased by approximately 10% finally. The main reason
may be that the dissolution of oxidation state mercury was improved by nano-TiO,. It indicated that the risk of mercury contamination in
water may increase. Moreover, under the experimental conditions, nano-TiO, may reduce the formation of methylmercury in sediment
in the short term, but no significant effects in the long term. Generally, the effects of nano-TiO, on the release and transformation of
mercury in sediment showed concentration dependence. Thus, with increasing nano-TiO, content in sediment or soil, its impact on the
geochemical cycle of mercury may increase.

Key words ; nano-TiO, ; mercury; sediment; release; methylation
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Table 1 Physicochemical properties of the test soil
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Table 2 Leaching method of different mercury speciation in sediments
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Fig. 2 Change in total mercury concentration in the

overlaying water after flooding
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Fig. 3 Change in methylmercury concentration in the

overlaying water after flooding
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