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Study on Mechanism of Ammonia Nitrogen Removal from Water at

Low Temperature by Modified 4A Zeolite Molecular Sieve
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Abstract: In order to solve the difficulty of conventional water treatment process in dealing with
ammonia nitrogen under low temperature in the northern cold areas, the laboratory self-made modified 4 A
zeolite molecular sieve was used to remove ammonia nitrogen in raw water. The modified 4A zeolite mo-
lecular sieve was characterized by scanning electron microscopy (SEM) and the adsorption mechanism of
ammonia nitrogen on modified 4A zeolite molecular sieve was investigated by adsorption kinetics, adsorp-
tion isotherm and adsorption thermodynamics. The results showed that adsorption data of modified 4 A zeo-
lite molecular sieve on ammonia nitrogen were fitted well with the Lagergren quasi-secondary dynamics
model (R* >0.998) at the temperature of 10 °C and the adsorption of ammonia nitrogen accorded with the
equation of Langmuir adsorption isotherm. The parameter of adsorption thermodynamic that enthalpy
change was 2.256 6 kJ/mol and the entropy value was 8.948 x 10 J/(mol + K) showed that the ad-

sorption was the endothermic process of spontaneous reaction. Therefore, the research results can provide
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technical support for the removal of ammonia nitrogen in waterworks in North China.
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Fig. 1  Ammonia nitrogen removal efficiency of modified 4A

zeolite molecular sieve and natural zeolite
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Fig.2 SEM photograph of natural zeolite and modified 4A
zeolite molecular sieve
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Fig.3  Adsorption kinetics of modified 4A zeolite molecular

sieve and natural zeolite
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