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Abstract [ Objective] To prevent the leakage of heavy metals and the waste of iron-manganese resource, and enhance the ammonia
nitrogen removal capability of ceramsite substrates used in ecological treatment systems, an iron-manganese sludge-based ecological
ceramsite is prepared using iron-manganese sludge and kaolin as raw materials and biomass materials and binders as auxiliary agent.
[ Methods| The structure of the ceramsite was characterized by scanning electron microscope (SEM) , energy dispersive X-ray
spectroscopy (EDS), and X-ray diffraction (XRD). The ammonia nitrogen removal efficiency of the ceramsite and the corresponding
influence factors were explored. The mechanism of ammonia nitrogen adsorption by the ceramsite was preliminarily explored using the

method of Zeta potential, Fourier transform infrared spectroscopy ( FTIR ), and X-ray photoelectron spectroscopy ( XPS).
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[ Results ]

The density, hydrochloric acid solubility, and strength of the ceramsite met the standards for the substrate materials used

in water treatment system. The specific surface area of the ceramsite was 1.986 m>/g, and the maximum ammonia nitrogen removal

rate reached 48. 1%. The effects of temperature (5-35 °C ), pH value (3-11), and coexisting cations (Na*, K*, Ca®, Mg™") on

ammonia nitrogen removal were not obvious. Kinetic experiments and adsorption experiments indicated that the ammonia nitrogen

adsorption process by the ceramsite followed the pseudo-second-order kinetic model and the Langmuir model, with a theoretical

maximum adsorption capacity of 1. 738 mg/g. Mechanism analysis revealed that the adsorption of ammonia nitrogen by ceramsite not

only depended on electrostatic interactions, but also involved the coordinate bonds between the polar groups of Fe—0O and Mn—O in

ceramsite and ammonia nitrogen. | Conclusion ]

Iron-manganese sludge-based ecological ceramsite can effectively remove ammonia

nitrogen from water and achieve the effective utilization of iron-manganese sludge.
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Tab. 1 Main Components and Content of Iron-Manganese Sludge
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Tab.2 Physical Properties of Iron-Manganese Sludge Ceramsite

Eiztan Kl
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ERTAY (m? g ") 1. 986
F-HFLA%/ nm 17. 989
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