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Abstract: [Objective] With ash and pond sediment as main raw material, the purpose of this research is to
prepare biological ceramics with efficient nitrogen and phosphorus removal for treatment of polluted
aquaculture water by immobilizing effective microorganism (EM) community. [Method] The optimal
proportion of fly ash ceramsite was determined by isothermal adsorption test. The fly ash ceramsite was fixed
with EM and treated for 6 days in simulated aquaculture wastewater with ammonia nitrogen, total nitrogen and
total phosphorus concentrations of 50, 55 and 20 mg+ L™'. [Result] Under the preheating temperature of 300 °C

and the firing temperature of 1 100 °C, when the mass ratio of fly ash ceramsite was m (fly ash):m (active
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sediment) :m (limestone powder): m (iron powder)=50:40:5:5, the modified fly ash ceramsite immobilized EM
had the best purification effect on nitrogen and phosphorus in the simulated aquaculture wastewater. After 6
days, the maximum removal rates of ammonia nitrogen, total nitrogen and total phosphorus were 98.67%,
93.80% and 45.35%, respectively. [Conclusion] Fly ash ceramsite itself has a certain adsorption and
purification capacity of nitrogen and phosphorus. After the immobilization of ceramsite with EM, water
purification effect can be enhanced. [Ch, 5 fig. 4 tab. 24 ref.]

Key words: environmental protection; immobilized microorganisms; fly ash; ceramsite; aquaculture

wastewater; water purification
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Figure 1 SEM photo of fly ash ceramsite with different proportions (<15 000)
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Figure 2 Curve of nitrogen and phosphorus adsorbed by fly ash ceramsite on 5 g with different proportions under untreated conditions
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Figure 3 Langmuir and Freundlich fitting curves for adsorption of nitrogen and phosphorus by fly ash ceramsite with different proportions under

untreated conditions
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Table 4 Langmuir and Freundlich constants for adsorption of nitrogen and phosphorus by fly ash ceramsite with different proportions

Langmuir
Ab SA WL
On/(mg-kg ™) ki/(L-mg™) R On/(mg-kg ™) k/(L-mg") R
T, 1510.6 0.139 0.990 1055.2 0.205 0.982
T, 1652.0 0.176 0.995 1113.7 0.230 0.991
Ts 15352 0.161 0.992 888.5 0.264 0.989
Freundlich
4 BA BsEath
Kp/l(mg-kg ) (mg-L™") "] n R Ke/[(mg-kg ) (mg-L™") "] n R
T, 177.5 1.275 0.979 169.6 1.278 0.971
T, 227.8 1.416 0.974 181.5 1.353 0.984
Ts 206.2 1.342 0.976 177.6 1.361 0.974
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Figure 4 Curves of NH," and TN Concentrations with time under immobilization of EM bacteria on 5 g fly ash ceramsite with different proportions
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