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Influencing Mechanism of Eh, pH and Iron on the Release of Arsenic in Paddy
Soil

ZHONG Song-xiong'”, YIN Guang-cai’, CHEN Zhi-liang'“, LIN Qin-tie’, HUANG Run-lin®, LIU De-ling’,
PENG Huan-long' , HUANG Ling', WANG Xin', JIANG Xiao-lu'

(1. South China Institute of Environmental Science, Ministry of Environmental Protection, Guangzhou 510665, China; 2. School of

Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The massive release of soil arsenic and its enrichment in rice are significantly associated with the flooded and anaerobic
management in paddy soil. Soil redox potential (Eh), pH and iron oxides exert remarkable impacts on arsenic release, which remain
to be explored. In this study, long-term aerobic and anaerobic as well as intermittent aerobic incubation treatments were applied to
investigate the influences of Eh, pH and iron content on arsenic release. It was found that anaerobic and flooded treatment contributed
to the highest arsenic release. With decreasing Eh, significant enhancement in As( Il ) and As( V) contents in soil solution was
observed. Particularly, As( ) and As( V) contents during the second phase increased by 1.37 and 0.99 ug-L ™' compared with
those in the first phase. Conversely, significant reduction in soil arsenic release ( P < 0.05) occurred when intermittent aerobic
treatment was adopted, and the lowest level of arsenic release was observed along with the longest treatment time (6 d). The exponent
relationships between arsenic and soil Eh, pH and Fe’>* content were also established, which indicated that arsenic release could be
accelerated by lower pH and elevated Eh. In addition, a significant positive correlation was also found between iron( Il ) content and
arsenic content in soil solution. Since low Eh and elevated pH served as critical factors driving arsenic release, intermittent and aerobic
water management was proved to be an effective method for the inhibition of arsenic release and uptake and accumulation of arsenic by
rice.
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Fig. 1 Effects of the application of different managements on paddy soil redox potential, soil pH, iron( Il ) and As content
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Fig. 2 Effects of the application of different managements on different arsenic speciation of paddy soil solution
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