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Sedlments and Evaluation of Itstltrate Nltrogen R::,leasmg Risk ' _

XIN Hui-minj, LIN_ Jian-wei * , ZHAN Yan-hm
(College of Marine Emlogy and Environment Shanghal Ocean University, Shanghai’201306, China)

al e

Abstf"ﬂact ' In thls work the=influence of an 1ntegrated method. based on calcium nitrate, denitrifying bacteria, and zirconium-modified
zeohte (CNe DB+ 7Z) on the transport and tfansformatlon of- nitrogen (N) and phosphorus (P) in sediments was investigated, and
the risk of nitrate release from the calcium nitrate- 1nJected sediment was evaluated. The effects of the single calcium nitrate injection
(CN), calcium nitrate, and denitrifying bacteria combined treatment ( CN + DB) and the combined treatment using calcium nitrate
injection and zirconium-modified zeolite capping (CN + ZZ) on the mobilization of N and P in sediment were compared, and the nitrate
releasing risk of these methods was also evaluated. The results indicated that although CN treatment could effectively control the P
release from the sediment, this method could not effectively control the release of ammonium-nitrogen from sediment and has a high risk
of releasing nitrate-nitrogen. The CN + DB combined method not only could effectively control the liberation of sedimentary P but also
reduce the risk of nitrate-nitrogen release from the calcium nitrate-injected sediment compared with the single CN method. However,
the CN + DB combined method could not effectively control the release of ammonium-nitrogen from the sediment. The CN + ZZ
combined treatment not only could effectively prevent the release of sedimentary P but could also greatly reduce the release of
ammonium-nitrogen from the sediment. However, the CN + ZZ combined method could result in a substantial release of nitrate-nitrogen
from the calcium nitrate-injected sediment. The CN + DB + ZZ combined technology could effectively control the release of P from
sediment as well as greatly reduce the risk of ammonium-nitrogen release from the sediment. Furthermore, the CN + DB + ZZ combined
method resulted in a significant reduction of nitrate-nitrogen released from the calcium nitrate-injected sediment compared with the CN
and CN +ZZ treatment methods. The prevention of the dissolution of the P-bound iron oxide/hydroxide in the sediment, the reduction
of redox-sensitive P in sediment, and the improvement of the phosphate and ammonium adsorption abilities of sediment by the CN + DB
+ ZZ combined method is critical to control the release of phosphorus and ammonium-nitrogen from sediment using this method. Results
of this study reveal that the CN + DB + ZZ combined technology could be a promising method for the control of phosphorus and
ammonium-nitrogen release from sediments.

Key words: sediment; denitrifying bacteria ( DB); calcium nitrate ( CN); zirconium-modified zeolite ( ZZ); transport and

transformation of nitrogen and phosphorus; releasing risk
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Fig. 2 Adsorption isotherms of phosphate and ammonium on zirconium-modified zeolite
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Table 1  Parameters and correlation coefficients of Langmuir and Freundlich isotherm models
for phosphate and ammonium adsorption onto zirconium-modified zeolite
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