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Model Study and Optimization of Recovery of Ammonia and Phosphorus from Biogas Slurry by Magnesium Am-
monium Phosphate Method / CHEN Zhe ZHOU Dan LIANG Jiawei JIANG Dongyun  LIU Zhinan KANG
Houzhi / ( Guilin University of Electronic Technology School of Life and Environmental Sciences Guilin 541000
China)

Abstract: MAP-MINTEQ model was constructed and optimized based on the recovery of nitrogen and phosphorus from bio—
gas slurry by MAP method. Chemical equilibrium model Visual MINTEQ 3.1 was used for modeling combined with experi—
ments and model parameters with high fitting degrees were obtained. Firstly the influence of carbonate on the reaction of
magnesium ammonium phosphate was studied and the influencing factors and correction factors of activity coefficient y in
the two activity coefficient equations were compared. The extended Debye-Hiickel equation were more suitable for MAP-
MINTEQ model. Secondly the influence of the complex buffer system in the biogas slurry on the precipitation and dissolu—
tion equilibrium of the by-product MgCO, was studied and the MAP-MINTEQ model applied calibrated k, to optimize the
fitting results. Based on the optimized model the experimental ratio of MAP reaction was adjusted to achieve improved ni—
trogen and phosphorus recovery. According to the calibrated model the concentration of residual ammonia nitrogen was re—
duced to 41.2 mg*L™" and the nitrogen recovery reached 98.0 % . The lowest total phosphorus is 5.5 mg*L™" and the
phosphorus recovery rate is 99.2 % . Thus the efficient synchronous recovery of nitrogen and phosphorus was fulfilled.

Key words: magnesium ammonium phosphate ( MAP) ; synchronous recovery of nitrogen and phosphorus; biogas Slurry;
visual MINTEQ; carbonate
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