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Abstract: In this study, the treatment performance of dairy farm liquid digestate by freshwater

microalga Chlorella vulgaris NIES-227 was investigated and the potential of biomass utilization




was evaluated. In column photobioreactors, Chlorella vulgaris was used to treat wastewaters
containing unsterilized liquid digestate at concentrations of 25%, 50%, 75%, and 100%. The
results showed that the removal of total nitrogen (TN), total phosphorus (TP) and COD were
36.0%-92.5%, 42.8%-100% and 6.9%-32.2%, respectively. The microalgae exhibited the
maximum removal efficiencies of nitrogen and phosphorus in 25% liquid digestate, and the
maximum removals of ammonia nitrogen (NH3-N), TN and TP were 99.9%, 91.0% and 100%,
respectively. The microalgae grew well in low concentrations of liquid digestate (25% - 50%), and
the highest biomass productivity was obtained in 50% liquid digestate with the value of 393.6 mg
L'd". However, microalgal growth was inhibited in higher concentrations of liquid digestate (75%
- 100%), which  led to the decreases of the removal of nitrogen and phosphorus. The number of
bacteria increased significantly during the cultivation among all the treatment groups, which was
beneficial to the COD removal. The contents of total lipid, total sugar and protein in biomass
harvested from different concentrations of liquid digestate were 13.2%-32.2%, 12.3%-27.6% and
16.2%-30.9%, respectively. The experimental data show that low-concentration biogas slurry
can produce more high-energy components of biomass, which is suitable for biofuel development;
high-concentration biogas slurry can produce biomass with more protein, which is more suitable
for animal feed.
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Table 1 The contents of COD, nitrogen and phosphorousin swineand dairy liquid digestate

Liquid digestate type COD/ (mg/L) TN/ (mg/L) NH;-N/ Phosphate / Reference
(mg/L) (mg/L)
Pig farm Liquid digestate 1046 254 220 85.9 ®
Dairy farm liquid digestate 1480 621.1 575.4 252.7 vl
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Table 2 Thewater characteristics of dairy farm liquid digestate under different treatments

pH cop/ NH;-N/ TN/ (mg/L) TP/ (mg/L) TSS/ (g/L)

(mg/L) (mg/L)




Raw liquid 7.15 1724 567 605 82 2.6
digestate
After stored at 7.94 1498 545 650 11.3 -
4°C
Experimental 7.62 1446 529.5 535 77.6 0.13
liquid digestate
Note: “---” means not determined
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Fig.1 The removal of COD(a), phosphate(b), NH3-N (c) and TN (d) in liquid digestate with different

concentrations
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Fig.2 The growth of biomass in different liquid digestate concentrations
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Fig.3 The microalgal cell number among all the cultures
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Fig.5 The contents of total lipid, total sugar and protein among all the cultures
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Table 3 The contents of N, C and H elementsin biomass from different concentrations of liquid digestate

Elements contents N (%) C (%) H (%)
Liquid
digestate concentrations
25% 5.1 55.7 7.8
50% 8.8 49.5 7.2
75% 9.2 50.5 7.0
100% 9.7 50.9 7.1
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