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Abstract: Taking the sludge in sewage treatment plant of Petrochemical Corporation as the research target,
this essay aims to investigate the impact of a combined conditioning of ozone, ultrasonic and biomass on
sludge dewatering performance using moisture content, specific resistance and settlement ratio of sludge as
discriminative index. It is implicated by the research that with the time increased for ultrasonic treatment,
the moisture ratio of sludge filter cake fluctuates between 77. 60%—84. 28%, and it reaches to the lowest
moisture ratio and lowest specific resistance (6. 30X10%*S* « g~') when the time of ultrasonic treatment is
around 150 s. With an increase of dosage of ozone, the moisture ratio of sludge filter cake first increases
then descends. The fluctuation tendency of specific resistance is in accordance with moisture ratio. The

1

moisture ratio and specific resistance of sludge reache to 77. 36% and 4. 53 X10°S? « g~ ! respectively when

1

the dosage of ozone is 0. 03g « g '. After adding biomass, the moisture ration and specific resistance drop
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to 57.91% and 1. 13X 10°S* » g ! respectively with the combined conditioning. In sludge moisture ratio

leads to a reduction of over 20%. In order to promote sludge dewatering and crack the interior bacterial

structure of sludge effectively, the optimal conditioning parameters are: ozone oxidation 10min; ultrasonic

treatment 60s; biomass dosage 3. 0g.
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Fig.1 Schematic diagram of ultrasonic and ozone combi-

nation device
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Table 1 The influence of ultrasonic time on sludge moisture

content and the resistance value

s EEEE /s 1GIRE KA/ Y FEBH/ (10982 « g=1)
1 30 84. 28 7.71
2 60 79.03 6. 22
3 90 79.98 6.23
4 120 79.51 7.93
5 150 77.59 0. 63
6 180 80. 45 1.32
7 210 80. 59 1. 169
8 240 79.78 6. 32

97 r
96
95

I

= 94n

¥

Lg 93 H
92 H
91 n
90

30 60 90 120 150 180 210
P AL R i /s

2 BERENERIEENZIE

Fig.2 The influence of ultrasonic time on sludge setting rate
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Fig.3 The influence of ozone oxidation time on sludge

moisture content and the resistance value
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Fig.4 The influence of ozone oxidation time on sludge set-

ting rate
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Fig.5 The effect of pine sawdust on water content of

sludge and resistance
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Table 2 Combination control of combination effects on sludge

moisture content and specific resistance

REEB/  BHE/ Y/ ElEK LERH/

i
C[D

(g+g D s g RK/% (109 e g D)
1 0.03 30 — 78. 41 1. 35
2 0.03 60 — 76. 39 0.41
3 0.03 90 78.28 0. 86
4 0.03 120 — 78. 68 0. 64
5 0.03 150 — 78.59 0. 54
6 0.03 — 1:3 78. 35 0.52
7 0.03 — 1:3.5 78.91 0. 64
8 0.03 1:4 78.52 0.53
9 0.03 — 1:4.5 78. 64 0.74
10 0.03 — 1:5 78.77 0. 64
11 — 150 1:3 79.21 8. 46
12 — 150 1:3.5 79. 33 8.63
13 150 1:4 79.41 9. 56
14 — 150 1:4.5 79.55 8.73
15 — 150 1:5 79.63 9.29
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Table 3 Combined with the moisture content of the sludge

and the specific resistance of the effects of three dif-

ferent combinations of conditioning

g SLEBUNE/ WS/ OMAEI ElEK LLRE/
2 (geghH s AdE/g /% 08 Seg D
1 0.03 60 1.0 69. 42 9.67
2 0.03 60 1.5 66. 48 2.03
3 0.03 60 2.0 63.92 1.52
4 0.03 60 2.5 62.61 1.71
5 0.03 60 3.0 57.91 1. 13
6 0.03 60 3.5 58.18 1. 58
7 0.03 60 4.0 69. 42 9.67
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Fig.6 Different conditioning of the external morphology

and micro structure
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