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Abstract [ Objective] Ammonia nitrogen is one of the primary pollutants causing groundwater contamination. Developing cost-
effective permeable reactive barrier ( PRB) media materials is crucial for efficiently removing ammonia nitrogen from polluted
groundwater. [ Methods ]  This paper optimized the zeolite modification process by comparing different modification conditions,
yielding the optimal modified zeolite. lts adsorption performance toward ammonia nitrogen was then evaluated through static batch
experiments. At the same time, scanning electron microscope-energy dispersive X-ray spectroscopy (SEM-EDS) and X-ray diffraction

(XRD) analysis examined its physicochemical properties, and adsorption mechanisms were explored by combining adsorption model
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fitting. Finally, dynamic adsorption characteristics were investigated via PRB dynamic column tests. [ Results |  Zeolite modified with
0.5 mol/L NaCl(NaZ) exhibited the highest adsorption efficiency for ammonia nitrogen. NaZ was a Na-type zeolite material composed
of stacked rod-like structures; the introduction of Na® through modification enhanced ammonia nitrogen adsorption. The reduced Na®
content in NaZ post-reaction suggested ion exchange as one adsorption mechanism. At room temperature (25 °C) with an initial
ammonia nitrogen mass concentration of 5 mg/L, the optimal adsorption conditions for NaZ were determined as follows: solution pH
value of 6, material dosage of 3 g/L., and reaction time of 120 min. Under these conditions, NaZ achieved a removal rate of 90. 98%
for ammonia nitrogen. The adsorption process better conformed to pseudo-second-order kinetics and the Langmuir isotherm model,
indicating that the adsorption process was dominated by chemical adsorption and a uniformly distributed monolayer adsorption mode on

the surface. Under different hydraulic loading conditions [ 0. 33, 0. 66, 1.32 mL/( cm’
that the system exhaustion time shortens with increasing hydraulic loading, being 1 440, 960, 480 h, respectively; the corresponding

- min) ], dynamic column test result indicated

adsorption capacities for ammonia nitrogen were 8. 92, 9. 56, 8. 36 mg/g, respectively. [ Conclusion |

NaZ, as a reaction medium in

PRB, demonstrates excellent performance in treating ammonia nitrogen in contaminated groundwater.
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