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Effect of Anaerobic Digestion on Phosphorus Transformation of both Pig and Dairy Manure
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Abstract: It is important to study the distribution characteristics of phosphorus in solid and liquid phase of animal manure after anaerobic di—
gestion treatment for nutrients management. For this reason, the effect of anaerobic digestion on phosphorus transformation and distribution of
pig and dairy manure were studied. Changes of total phosphorus content and its distribution in liquid and solid phase of input and output ma—

terials were analyzed in the study. The experiments was conducted at(37+2)°C by continuous stirred tank reactor( CSTR ) for 130 d. Daily

biogas yield, cumulative biogas yield, methane content, pH value, total and soluble phosphorus in liquid and solid phase of input and output

materials were analyzed. The results showed that phosphorus was lost slightly after anaerobic digestion and the phosphorus loss ratio of pig
and dairy manure were 2.96% and 2.44%, respectively. After anaerobic digestion, rate of total phosphorus(TP) mass in solid phase to TP
mass in input material of pig and dairy manure were 95.95% and 91.96%, respectively. Compared to input material, TP content of pig manure
in liquid fraction and in solid fraction of output were decreased by 77.35% and 29.95%, while TP content of dairy manure in liquid fraction
was decreased by 79.47% and TP content in solid fraction was increased by 38.66%. Soluble phosphorus of animal manure was used by
anaerobic microbial during anaerobic digestion and its content of pig and dairy manure were decreased by 79.04% and 78.77%, respectively.

The results indicated that phosphorus was transferred from liquid fraction to solid fraction during anaerobic digestion and about 50% of phos—
phorus of pig manure was remained in anaerobic bioreactor while the rate of dairy manure was only 18.6%. It means that it is necessary to re—
move the sludge of bioreactor regularly for biogas project in pig farm.
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Figure I Schematic diagram of CSTR reactor in this study
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Table 1 Basic values of pig and dairy manure treatment in

bioreactors(g)
REEISEL [ A TN TP DP TK
praes 624.0 24.4 224 0.1 129
4% 551.2 20.7 10.6 0.3 11.9
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SHHLE(CH) & i, A R Gk 181 7. 50 B
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o [A—HEREE S IR
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2 HERE5HH
2.1 RERFKITITSH
TER BT T B, LISEZE MY 0 e N 434 H
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Table 2 Physico—chemical properties of pig manure

FESHEK iZf i TS/% COD/g-1 TN/mg- L TP/mg- L TK/mg- L™
1 1~17 4.0 50.78 1 323.56 573.77 83.84
2 18~22 4.0 33.04 808.40 650.40 107.20
3 23~27 4.0 34.98 863.28 1150.77 179.63
4 28~57 4.0 26.87 788.25 1 087.45 147.57
5 58~92 4.0 46.70 1 092.07 886.03 168.17
6 93~107 4.0 28.22 908.97 664.47 214.98
7 108~130 4.0 38.30 650.46 328.66 189.53
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R 3 GEFRNBERERUMER
Table 3 Physico—chemical properties of dairy manure

PR EFHA TS/% COD/g-1! TN/mg-L" TP/mg-L" TK/mg-L"
1 1~10 3.54 40.73 1 368.24 782.07 545.12
2 11~15 2.77 37.25 842.01 541.00 665.89
3 16~26 2.75 34.79 954.26 552.77 736.42
4 27~42 3.17 36.37 1 088.40 550.33 649.77
5 43~52 2.97 38.79 886.02 602.01 603.45
6 53~62 2.82 22.59 590.46 188.76 1 013.99
7 63~87 2.97 32.99 1237.59 510.20 322.57
8 88~102 2.41 32.26 741.98 407.717 320.20
9 103~130 243 35.88 1109.82 489.20 344.51
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Table 4 Changes of total phosphorus mass in raw material , digested
slurry and residues in reactors during anaerobic digestion of pig

manure and dairy manure(g)
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Figure 2 The parameters of the two USBR operations
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Figure 3 Distribution of total phosphorus in solid and liquid phase
of samples obtained before and after anaerobic digestion of pig

manure and dairy manure
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