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Effect of ozone oxidation on phosphorus speciation transformation in dairy biogas slurry

LI Guo', CHEN Yu-cheng'*, JIAN Wei—jia', JIA She', YIN Xiao—bo'

(1.College of Resources & Environment, Southwest University, Chongqing 400716, China; 2.Chongqing Engineering Research Center of
Rural Cleaning, Chongqing 400716, China)

Abstract : With the rapid development of large—scale livestock and poultry breeding, outputs of biogas slurry are increasing. However, most
large—scale farms are located in the suburbs of cities, so it is difficult to find sufficient farmland to absorb the biogas slurry. Moreover, there
is a large amount of phosphorus in biogas slurry, and its direct discharge may lead to eutrophication of water bodies. Phosphorus is an ex-
tremely scarce and non-renewable resource, and the recovery of phosphorus from biogas slurry can effectively alleviate the combined prob-
lems of phosphorus resource shortage and phosphorus pollution aggravation, which is closely related to the content of dissolved orthophos-
phate in biogas slurry. In order to increase the content of dissolved orthophosphate, phosphorus species and contents in biogas slurry from a
dairy farm in Banan District, Chongqing, were determined. The effects of the initial pH of biogas slurry, aeration type, ozone amount, and
oxidation time on the speciation transformation of phosphorus were studied. It was found that the ratio of dissolved orthophosphate to total
phosphorus in the initial biogas slurry was 26.29%, and that of particulate and exchangeable phosphorus was 37.76%, indicating that partic-
ulate and exchangeable phosphorus have the potential to be transformed into dissolved orthophosphate. Compared with nitrogen and air,
ozone oxidation could lead to larger decreases in particulate and exchangeable phosphorus contents and could greatly enhance the content
of dissolved orthophosphate under reference aeration conditions. The optimal conditions for ozone aeration were also obtained; i.e., an ini-
tial pH of biogas slurry was 6, an ozone amount of 10 g+h™, and an oxidation time of 60 min. After ozone aeration, the concentration of dis-
solved orthophosphate in biogas slurry increased to 76.12%, and the ratio of dissolved orthophosphate to total phosphorus improved to
20.75%. Ozone oxidation can promote the transformation of particulate and exchangeable phosphorus into dissolved orthophosphate, thus
promoting the recovery of phosphorus from biogas slurry.
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Table 1 The composition of the biogas slurry for testing

FE47 Index pH {8 pH value SS/mg- L.

COD/mg-1."

TP/mg- L' TN/mg- L™ NHi-N/mg- L™

U Number 7.5+0.2 2200+27.52

3876+214.57

165+7.03 702+30.64 434+41.74
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Table 2 The form and concentration of the original biogas slurry
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Figure 1 The extraction of phosphorus in the solid phase
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Figure 2 Effects of different aeration types on morphological transformation of phosphorus in biogas slurry
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Figure 3 Effects of ozone amount on morphological transformation of phosphorus in biogas slurry
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Figure 4 Effects of initial pH value on morphological transformation of phosphorus in biogas slurry
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Figure 5 Effects of oxidation time on morphological

transformation of phosphorus in biogas slurry
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