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Effect of Residual Hydrogen Peroxide on Hydrolysis Acidification of Sludge

Pretreated by Microwave -H,O,-Alkaline Process
JIA Rui-lai', LIU Ji-bao', WEI Yuan-song'”" ,CAI Xing’

(1. State Key Joint Laboratory of Environmental Simulation and Pollution Control, Research Center for Eco-Environmental Sciences,
Chinese Academy of Sciences, Beijing 100085, China; 2. Ordos Institute of Solid Waste Technology, Research Center for Eco-
Environmental Sciences, Chinese Academy of Sciences, Ordos 017000, China; 3. Shenyang Academy of Environmental Sciences,
Shenyang 110016, China)

Abstract: Previous studies have found that in the hydrolysis acidification process, sludge after microwave -H,0,-alkaline (MW-H,O0,-
OH,pH =10) pretreatment had an acid production lag due to the residual hydrogen peroxide. In this study, effects of residual hydrogen
peroxide after MW-H,0,-OH (pH =10 or pH =11) pretreatment on the sludge hydrolysis acidification were investigated through batch
experiments. Our results showed that catalase had a higher catalytic efficiency than manganese dioxide for hydrogen peroxide, which could
completely degraded hydrogen peroxide within 10 min. During the 8 d of hydrolysis acidification time, both SCOD concentrations and the
total VFAs concentrations of four groups were firstly increased and then decreased. The optimized hydrolysis times were 0.5 d for four
groups, and the optimized hydrolysis acidification times were 3 d for MW-H,0,-OH (pH = 10) group, MW-H,0,-OH (pH =10) +
catalase group and MW-H,0,-OH (pH =11) + catalase group. The optimized hydrolysis acidification time for MW-H,0,-OH (pH =11)
group was 4 d. Residual hydrogen peroxide inhibited acid production for sludge after MW-H,0,-OH (pH =10) pretreatment, resulting in
a lag in acidification stage. Compared with MW-H,0,-OH (pH =10) pretreatment, MW-H,0,-OH (pH =11) pretreatment released
more SCOD by 19.29% and more organic matters, which resulted in the increase of total VFAs production significantly by 84. 80% at 5
d of hydrolysis acidification time and MW-H,0,-OH (pH =11) group could shorten the lag time slightly. Dosing catalase (100 mg-1."")
after the MW-H,0,-OH (pH =10 or pH =11) pretreatment not only significantly shortened the lag time (0.5 d) in acidification stage,
but also produced more total VFAs by 23. 61% and 50. 12% in the MW-H,0,-OH (pH =10) + catalase group and MW-H,0,-OH (pH
=11) + catalase group, compared with MW-H,0,-OH (pH =10) group at 3d of hydrolysis acidification time. For MW-H,0,-OH (pH =
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10) group, MW-H,0,-OH(pH =10) + catalase group and MW-H,0,-OH(pH =11) + catalase group, the dominant VFAs were acetic,
iso-valeric and n-butyric acids. For MW-H,0,-OH(pH =11) group, the dominant VFAs were acetic, propionic and iso-valeric acids. In

the optimized hydrolysis acidification time for each group, percentages of the three main acids accounted for more than 75% of total

VFAs, and percentages of acetic acid accounted for more than 41% of total VFAs.

Key words : microwave-H, O, -alkaline; sludge pretreatment; hydrolysis acidification; catalase; manganese dioxide; pH
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Table 1

Main characteristics of sludge used in the experiment

S8 P15l FERIE e MHO10 MHO11
TS/g-L~! 25.60(0.28) 21.21(0.13) 29.01(0.33) 29.15(0.36)
VS/g-L~! 19.49(0.27) 11.89(0. 18) 21.18(0.25) 20.85(0.26)
VS/TS Al 0.76 0.56 0.73 0.72

pH 6.71 7.23 7.87 8. 84
TCOD/mg-1.~! 27 100 21900 30750 31000
SCOD/mg-L"" 270 231 9540 11380

& VFA(LL COD it, FIH) /mg-1.~" 100. 96(10. 48) 0(0) 266. 18(9.43) 302.52(3.59)

b33 1'1202/mg-L’1 —

— 2294.32(24.04) 353.80(4.81)

1) 455 W EUE Do b fi i 22

DS A I 2 R KOk B A 4G DI 2% FID ( flame
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mL ASAREE ERE . VEA 4120 5 LR e
K755 e i, COD . 1.07 g-g™' (COD/ LR,
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S T M), 204 g-g' (COD/IF & R a8 5 %
iR) 7. VEA B AR IR VRA 4143 B Ant
AR BT B P ) =K BOE Y E I 4
bR 22

2 ZER5itie

Gy fifk it AL SR AT A e R
b ST SR — SR A A 0 3 SRk A
R, EWH D AT E R, 7E£93 300 mg-L '
HHEAL AR W T, 100 mg- L' 3t AL S T LLTE
10 min P b S0 S0 50 4 R i, T [ A V3 1) — 4
R, T 2 90 min A REHS i AU fb U A o0 4, SR i
P AR T 2 443 mg- L' 2, i AU A
WAE 10 min PP 5E 4 S

A FEBE FH AR B 119 3 S A S A — S AL
FERAEALH], 76 MHO10 TAL B 5 i35 e itk 4T T
R SR I 1 s, 45 ERER, Ak
FEWEAE 100 mg- L' BFAOMEIL R SR e 22, I &
400 mg- L' LR A B o, (HA AR AS BEARL.
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R R SE M. X F B T EEEA SRR
LR ST, HAOR & — B T AL L7 1 107 ~ 10"
5, [ Al ELAT & — 1, 2o AU S A X it A
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T iy 2R B K AR N, R, R SR 5 %k
AL SR R 43 ik 5% B 2 S A S AR ), B ik

2.1

AL AT EEY S 100 mg- L'

2500 F
_ 2000
o
£
B 1500 |
3%
i
= 1000
¥ —=— 100 mg-L ™5 404k S
= —e— 100 mg.L™! MnO;
e 500 —A— 400 mg-L™' MnO,
0 - - - - - -
1 1 1 1 1 1

1
0 10 20 30 40 50 60
P ) /min

E1 SEAEENE MO, #4 H,0, HRIEZR

Fig. 1 H,0, decomposition effect of catalase and MnO,
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