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Change and mechanism of sludge dewaterability during alkaline fermentation
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Abstract: Change of sludge dewaterability during alkaline fermentation was investigated by controlling
temperature at 25°C and 35°C and using Ca(OH), and NaOH to adjust the pH of reactor. The factors
influencing dewaterability of alkline fermentation sludge were analyzed. Alkaline fermentation sludge with
pH adjusted by NaOH had poorer dewaterability than that with pH adjusted by Ca(OH);. Dewaterability
of the sludge fermented at 35°C was worse than the sludge fermented at 25°C using the same alkaline
fermentation. The CST (capillary suction time) correlated with the soluble proteins concentration in
alkaline fermentation sludge within a certain range and the change of soluble carbohydrates concentration
had a more remarkable influence on the CST than proteins. The analysis combining Zeta potential, particle
size with soluble carbohydrates and proteins indicated that temperature and concentration of Ca*" may be
the cause for dewaterability difference of the sludge using different alkaline reagents. Ca’*" could neutralize
more negative charge and act as a better bridging agent between flocs, which may inhibit sludge hydrolysis

and dissolution of organics, but improve dewaterability of the sludge. From the angle of dewatering cost
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and SCFAs (short chain fatty acids) products, Ca(OH); is a better alkaline reagent than NaOH to adjust

the pH of sludge during alkaline fermentation.
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Table 1 Sludge characteristics
Ttem Value
pH 6. 71
particle size/pm 112. 3
TSS/mg « L7} 24515
VSS/mg+ L} 14430
VSS/TSS ~0. 587
PO /mg » 110 147, 93
NH, /mg - L 1@ 41. 52
SCOD/mg » L.~ 1© 233 1
protein/mg COD « L@ 108 1
carbohydrate/mg COD « L™!® 84. 38
Zeta potential/mV® —14. 53
CST/s 19. 3
Ca?" /mg « L71® 753
Nat /mg -+ L7110 79. 32
Mg?" /mg « L@ 51 12
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Fig 1 Continuous alkaline fermentation reactor
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Table 2 Running state of reactors

1

Reactor code T/°C

Alkaline reagent Stirring speed/r * min~

1 3541 Ca(OH)» 110
2 2541 Ca(OH)» 110
3 3541 NaOH 110
4 2541 NaOH 110
SCOD. N . Zeta
) 5ml 10000 r * min™' 10 min,
0. 45 pm Ca*", Mg,
Na®, VFAM" ( Anke TGL-16G),
5 ml CST, 5 ml o
1.3
NH,; N, PO’ -P. SS  VSS
1, COD 5B-1  COD
, Lowry il
) (

6890), CST
, Triton Electronics),
(Zetasizer2000, Malvern), Zeta Zeta
UK ), Ca*",

(304M

( Nano-z, Malven,
Mg2+ . Na+
(Optima 5300DV, Perkin Elmer Inc), pH.

3401 (WTW),

2
2.1 CST
2 , NaOH CST
Ca(OHD), CST ., NaOH
CST 35C>257C, 200 s o
Ca(OH), 10 d CST 35°C <
25°C, o
4 CST 1d ,
1~12d o 4
CST ) ,
25°C 35C )
8 d . 25°C
Ca(OHD, CST 14 d
100 s , 8d 2874 s, Li M
2000 s o
8 d
» 1.2, 3, 4 3813. 7, 3427. 1,

4934. 7, 4639. 9 mg COD » L', s

1600 L 1 35°C,pH adjusted by Ca(OH),
v35°C.pH adjusted by NaOH
025°C,pH adjusted by Ca(OH),
v25°C,pH adjusted by NaOH
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Fig 2 Variations of CST during fermentation
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Fig 6 Variations of Zeta potential during fermentation
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Fig 7 Variations of particle size during fermentation
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