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Enhancement for Anaerobic Digestion of Sewage Sludge Pretreated by

Microwave and Its Combined Processes
LIU Ji-bao', NI Xiao-tang"*, WEI Yuan-song'”*, TONG Juan', WANG Ya-wei'

(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. School of Chemical
and Environmental Engineering, China University of Mining and Technology, Beijing 100083, China; 3. Ordos Institute of Solid Waste
Technology, Ordos 017000, China)

Abstract: To improve anaerobic digestion and dewatering of sludge, impacts of sludge pretreated by microwave ( MW) and its
combined processes on sludge anaerobic digestion and dewatering were investigated. The results showed that microwave and its
combined processes could effectively enhance anaerobic sludge digestion. Not only the cumulative methane production in the test of the
MW-H,0,-alkaline (0.2) was increased by 13. 34% compared with the control, but also its methane production rate was much higher
than that of the control. Compared with the single MW process, the addition of both H,0, and alkaline enhanced the solubilization of
particle COD( >0. 45 micron) , indicating that synergistically generated soluble organics were faster to biodegrade which resulted in the
enhancement of anaerobic digestion. The MW-acid process was effective in improving sludge dewaterability, e. g. , Capillary Suction
Time (CST) at only 9.85 s. The improvement of sludge dewatering was significantly correlated with sludge physical properties such as
zeta potential, surface charge density and particle size. Under different sludge pretreatment conditions, the sludge dewatering after
anaerobic digestion was similar, though the difference of sludge dewatering to some degrees was observed for pretreated sludge.

Key words : microwave; sludge pretreatment; anaerobic digestion; dewaterability; characteristics
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Table 1  Operation conditions of sludge pretreated by microwave and its combined processes
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Table 2 Physicochemical characteristics of sludge pretreated by MW and its combined processes

¥ S (55 TR MW MW-H MW(?O‘;Z)'OH MW'(? 2; -OH
TS/g'L’l 25. 14 25.40 25.97 23. 66 25. 38
VS/g'L’l 17.17 16. 61 18.25 14. 86 16.01

VS/TS 0. 68 0. 65 0.70 0. 63 0.63

WE( LA CaCO;4 ﬁ')/mg'L’I 6867.99(3.68) 1823.05(5.52) 910.875(184.02) 2 836.73(36.80) 2791.18(101.21)
TCOD/mg-L -1 45 800 34 350 39 550 27 900 37900

SCOD/mg-L -1 425 2 355 1 820 4120 5280
SCOD/TCOD 0. 009 0. 069 0. 046 0. 148 0.139

PRI R/ mg - 1! 134.38(4.03)

560.98(9.32)

191.40(8.69) 1725.89(83.86) 2081.53(4.66)

it 2/ mg- L} 16.23(2.37) 171. 68(8.52) 151.98(10.6) 521.63(24.28) 548.56(22.03)
TR R/ mg - L~ 385.35(8.66) 774.67(14.42) 483.94(108.1)  1947.75(57.71) 1662. 15(86.56)
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Cumulative biogas methane production and flow rate during anaerobic sludge digestion
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Table 3 Changes in organic fraction of sludge before and after anaerobic digestion

5H Blank MW MW-H MW-H,0,-0OH MW-H,0,-0OH
(0.06) (0.2)

ATSY /g-1.7! -6.15 -6.35 -6.98 -5.99 -6.46

AVS/g-1.7! -6.12 -6.02 -6.82 -6.04 -6.26

AVS/TS -0.10 -0.09 -0.11 -0.11 -0.11

ATCOD/mg-L ™! - 17 550. 00 -13315.00 -17925.00 —14130. 00 -15230. 00

ASCOD/mg- L~ 862. 00 256. 00 -78.50 -207. 50 -609. 50

A R A B/ mg - L 241. 64 117. 84 242.97 -207. 63 -349.46

A ERREZHE/mg- L 11.19 -33.14 -27.52 -130.22 -135.16

A PR BEIR/mg - L 561. 15 479. 74 545.95 231.77 319. 67

1) ATS =TS i — TSpvpimis » o HBHE AR R HE

2.3 T5PRIRALFFAE SR K 1 BE

15 KR 15 Je b BEAL B OCHEER Y, HLAE
M) 1)y e I 4 i B A e ) BRI TR, AR 9
HET I MO A T2 A B e R A AT S 1Y
WK ERE. S db B s TRk AR o An . i H P
LG PRAV AR R A AR | T TS M 21 e ) B K R e
W 2 fiR, 2 MW-H 435 d, o8 134, 74 wm, A

$FEIGIR (dy s =96.64 pm) B KT 39.2%. i
MW . MW-H,0,-OH(0.06) ., MW-H,0,-OH (0.2) &t
IS HIT578 dy 43904 107.55 . 97.33 . 83.61 wm.
HREFZn Pk REH, L5 MW, MW-H
MW-H,0,-OH(0.06) , MW-H,0,-OH (0. 2) i &b B
JE G RLAR 5 RIS e AR B R R (P
9°0.021,0.000., 0.866. 0.008) , H:r MW-H &b¥f
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