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Table 1 Comparison of municipal sludge phosphorus recovery technologies

4 BLCR 7%
Method of N S S kol U
 bhor FEEHA AR ik ok U
phosphorus . e Resources of
Primary technology Characteristics of technology ;
recovery and literature
utilization
Wet chemical meth-  Struvite crystallization Municipal sludge is pretreated with acid/alkali solution and recov- [19,20]
od ered by struvite crystallization, but it is highly corrosive and phos-
phorus can not be fully recovered
Vivianite crystallization In the anaerobic environment,iron salt is used as the coagulation a- [21]
gent,and it is recycled by vivianite crystallization. The recovery rate
is high,but the operation is complicated
Thermochemical Incineration process Almost all phosphorus can be enriched into ash by municipal sludge [22]
method incineration. The recovery of phosphorus from incineration ash is
relatively simple and efficient,but the energy consumption is high
Pyrolytic process It can reduce sludge volume and convert municipal sludge into bio- [23]
char,and mainly retain phosphorus in solid products,but it has high
energy consumption and low yield
Hydrothermal carbonization The phosphate in municipal sludge is released and enriched in hydro- [24]
thermal char,but the product has low stability
Land use method Aerobic fermentation technolo- It can treat and disposal municipal sludge,and realize phosphorus re- [25]
gy source utilization. The nutrient content is high and the energy con-
sumption is low,but the availability of phosphorus is low
Anaerobic fermentation technol-  The organic phosphorus in municipal sludge is released by hydroly- [26]

ogy sis of anaerobic fermentation, which has the advantages of low cost
and low energy consumption. However, hazards such as pollutants
and heavy metals in sludge limit its application
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Research Progress on the Transformation of Insoluble Phosphate
During Aerobic Fermentation of Municipal Sludge

HU Zhanbo™ " ,SU Yuting, CHEN Qiuyu

(School of Resources, Environment and Materials, Guangxi University, Nanning, Guangxi,530004 , China)

Abstract: The recovery of phosphorus from sewage sludge is an inevitable trend of municipal sludge resource
utilization at home and abroad in the future. It also an important measure to solve the shortage of phosphate
rock resources,which has become a hot issue in the field of organic solid waste recycling. The phosphorus
content in the sludge of municipal sewage treatment plants is 7. 10 — 27. 60 g/kg. The output of municipal
sludge in China is huge. It is estimated that the annual output of sludge will exceed 90 million tons (calculat-
ed by 80% moisture content) in 2025, which is a potential phosphorus source. There are two ways to recover
phosphorus from municipal sludge:Directly recovering phosphorus from municipal sludge and utilizing phos-
phorus in municipal sludge treatment and disposal. At present, aerobic fermentation-land application use is
one of the mainstream technologies for municipal sludge treatment and disposal. This technology can convert
insoluble phosphate in municipal sludge into available phosphorus,which is an effective way to realize the re-
cycling of phosphorus resources in municipal sludge. In this article, the research status of the conversion of
insoluble phosphates into available phosphorus in the aerobic fermentation process of municipal sludge at
home and abroad is reviewed. The research progress of the effects of organic matter and microorganisms on
the conversion of insoluble phosphates is mainly introduced. The problems existing in the conversion of insol-
uble phosphates in the aerobic fermentation process of municipal sludge are summarized and the solutions are
proposed. At the same time,the research on the conversion of insoluble phosphates based on aerobic fermen-
tation of municipal sludge is prospected,in order to provide some thoughts for the utilization of phosphorus
resources in municipal sludge.

Key words: municipal sludge;aerobic fermentation;insoluble phosphate; phosphorus recovery;conditioner
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