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Effect of Adding Crude Glycerol from Biodiesel Production on Anaerobic
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Abstract: Facing the problem of crude glycerol during biodiesel production from the sludge and
the requirements of excess sludge for reduction and resource, the effects of crude glycerol addition on the
anaerobic digestion of excess sludge were studied. Based on the optimal experiment of anaerobic sludge
inoculation amount, the effects of different dosages of crude glycerol (0.5 —2.0 ¢/L) on biogas yield,
sludge reduction, transformation of organic matter and system stability during the anaerobic digestion of
excess sludge were investigated. The results indicated that the optimal inoculation amount of anaerobic
sludge was 30% . The cumulative biogas yield and the VS reduction rate could reach 171.1 mL/gVS and
24.13% respectively during the anaerobic digestion of excess sludge with 30% inoculation amount. Sec-
ondly, all the dosages of crude glycerol could promote the anaerobic digestion process of excess sludge
and the optimal dosage of crude glycerol was 0.5 ¢/L.. Under this dosage, the cumulative biogas yield
reached 197.6 mL/gVS, in which the methane could account for 70.2% . At the same time, the removal
rates of TCOD, TS, SCOD and VS in the anaerobic digestion system reached 26. 82% , 19. 49% ,
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50.11% and 27. 44% respectively, while the pH value fluctuated within the range of 6. 96 — 7. 70.

Therefore, the addition of crude glycerol can promote the anaerobic digestion of excess sludge, and the

optimum addition was 0.5 g/L.
Key words: excess sludge;
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Tab. 1 Main characteristics of excess sludge and inoculated
sludge
TS/ TN/ TP/
H _1,| VSS/SS . i | pH
(g-L7) (g 1) (amgo 17y P
P4 123.05+ | 0.55+ |1017.68 £| 550.43 + |6.73 =
mike | 2.77 0.01 0.10 38.56 0.01
BefP 126.13+ 1 0.52+ | 1005.9+ | 791.43 = |7.40 =
5l | 1.58 0.01 298.95 33.57 0.02
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anaerobic digestion;

inoculation amount; crude glycerol
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Fig. 1 Change of biogas yield during anaerobic digestion

of excess sludge under different inoculation amounts
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Tab.2 Changes of VS concentration and pH value before and
after anaerobic digestion of excess sludge under different

inoculation amounts

el VS/(g- L") pH {E
HWBl/% | mpiEt | RMJE | RMET | RME
10 11. 64 9.04 7.00 7.22
20 11.76 9.04 6.99 7.27
30 11.98 9.09 7.00 7.31
40 12.16 9.47 7.01 7.20
50 12.44 9.85 7.00 7.20
60 12.52 10.15 7.01 7.02
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Fig.2 Change of biogas yield during anaerobic digestion
of excess sludge under different dosages of crude
glycerol
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Tab.3  Change of proportion of methane in gas during

anaerobic digestion of excess sludge under different

dosages of crude glycerol %
lL/d Wi/ (g L)
0 0.5 1.0 1.5 2.0

5 55.00 | 71.00 | 65.00 | 60.00 | 58.00
10 57.00 | 72.00 | 65.00 | 61.00 | 59.00
15 56.00 | 69.00 | 64.00 | 59.00 | 57.00
20 55.00 | 70.00 | 63.00 | 59.00 | 57.00
25 54.00 | 69.00 | 63.00 | 57.00 | 55.00
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Fig.3 Change of COD and SS concentrations during
anaerobic digestion of excess sludge under different

dosages of crude glycerol
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Fig.4 Change of pH value during anaerobic digestion of
excess sludge under different dosages of crude glycerol
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