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Abstract: Modified material ATP-nZV1 was prepared by purifying attapulgite(ATP) loaded with nano-zerovalent iron
(nZV1) and was used to remove nitrate from groundwater. The effects of anions in the solution and reaction temperature
on the nitrate removal by ATP-nZVI were investigated by hydrostatic experiments. The effects of initial pH , initial nitrate
concentration , material loading method and flow rate of the solution on the nitrate removal by ATP—-nZVI were investigated
by simulated permeable reaction wall (PRB). The nitrate removal effect of ATP-nZVT was compared with that of quartz
sand, ATP, iron powder and nZVI by replacing the PRB loading materials. The results showed that the coexisting anions
inhibited the removal of NO, =N by ATP-nZV1, and the inhibition sequence was PO,>C0,>>S0,”>Cl". The removal
rate of NO; =N by ATP-nZVI was positively correlated with reaction temperature , but it was not significantly affected.
At the same pH, the removal rate of NO; =N by ATP-nZVI decreased with the increase of the mass concentration of nitrate
solution. For nitrate solution with the same mass concentration, the removal rate of NO,—N was higher under acidic
conditions than in neutral and alkaline environments. The higher the number of ATP-nZVI filling layers, the higher the
nitrate removal rate and the better the long-term effectiveness. The higher the flow rate, the smaller the removal rate of

nitrate by ATP-nZVI, and the worse the effect. When PRB column was filled with different materials , the removal effect
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was ATP-nZVI > nZVI> iron powder(ZOO mesh, 74 Mm)>ATP>quartz sand. When ATP-nZVI was used as the filling

material of PRB, the removal stability and removal rate of NO; =N in the system were effectively improved , which had

good practicability. The mechanism study showed that the removal of nitrate by ATP-nZVI was mainly attributed to the

reductive action of nZVI, and the load of ATP on nZVI strengthened the reductive action.
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Fig. 1 Schematic diagram of the experimental device
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Fig. 2 Removal rates of NO;—N by attapulgite
with different treatment methods
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Fig. 6 Effect of reaction temperature on removal of NO, =N by
ATP-nZVI(a) and the transformation of NO, =N (b)
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