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BE . RS BT Acidithiobacillus ferrooxidans LXS YRI5 Ve #E AT A Wi AL FE | Il i3 5 1k 2A R Ak iR e ot
L, M Zeta FLAL A MIAE FH B TS Je AR IE S G540 55 7 BT T 15 Je 4= B i i B AL A0 X FLI /K PERB 2 e 45 SR 3R B
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kB 48% , T59 Zeta FEALEWI TR, M -25.2 mV FFE 9.6 mV. fb¥IALIRE T, BEE pH A9 TR, i5 U8 b B 2 P AR F 7
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Effect of Acidification on the Dewaterability of Sewage Sludge in Bioleaching
ZHU Hai-feng, ZHOU Li-xiang, WANG Dian-zhan

(Department of Environmental Engineering, College of Resources and Environmental Sciences, Nanjing Agricultural University,
Nanjing 210095, China)

Abstract: Batch experiments were performed to exploit the effect and the mechanism of bioleaching on sludge dewaterability by the
inoculation of Acidithiobacillus ferrooxidans LXS in this study. Besides, chemical leaching experiments using sulphuric acid were also
performed as control to study the effect of acidification on sludge dewaterability. During the processes of both biological and chemical
leaching, Zeta potential, cell lyses, morphology and structure of sludge flocs were monitored. Results showed that along with the acid
production and hence the decrease of pH during bioleaching, the specific resistance of bioleached sludge decreased systematically from
1.81 x10”m-kg™" t0 0.59 x 10" m-kg ™", whilst Zeta potential increased from —25.2 mV t0 9.6 mV, and the natural sedimentation
rate increased to as high as 48% at pH 2. 90. In chemical leaching, the specific resistance decreased continuously to a minimum value
of 2.6 x 10 m-kg ™" at pH 3. 35 and then started to increase. Zeta potential increased with the decrease of pH, and reached zero at pH
2.90. At strong acid condition, sludge cells could be decomposed, resulting in the increase of total dissolved phosphorus in centrifugal
liquor of chemical leached sludge. However, this phenomenon was not observed in bioleaching process because that the phosphorus was
utilized by the abundant microorganism in system. Observation by SEM showed that there was no obvious change in the flocs structure
of both sludge at pH 3. 35 except for that some secondary minerals appeared only in bioleached sludge. These results revealed that
decrease of absolute value of Zeta potential and formation of secondary minerals caused by bioleaching were responsible for the
improvement of sludge dewaterability.

Key words: bioleaching; chemical acidification; sewage sludge; dewaterability; secondary minerals
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Table 1  Physical and chemical properties of sludge

o LLFH R Fe’* He i

i Ea/mV S/ BT i /% R % LR ©TRE
X]O'/m'kg /mg-L

7.23 -22.2 5.2 27.5 25 1.03 0

1.2 feER iy
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HEWERAMEELL 10° A -mL " MR &
PR JE W H 15 mL G35 95 25 5] 135 mL B ff 75 Je
IEEIN 2 - L' PB4 T, B ZE PR 1A AN i 5K
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Fig. 1 Influence of pH on specific resistant of chemical
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Fig. 2 Effect of different pH on the natural sedimentation rate of

chemical acidified sludge and bioleached sludge
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Fig. 4 Effect of different pH on the TP in solution of chemical
acidified sludge and bioleached sludge
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