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Sludge Reduction by Mechanical Solubilization in the Aerobic Digestion
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The purpose of this study was to investigate the effects of mechanical(ballmill) solubilization of excess

studge especially focused on the TSS(total suspended solid) reduction during the conventional aerobic

Abstract
digestion of sewage siudges including primary and/or excess sludge. HRT was examined at the 10 days
and 20 days.

According to the results of this study, TSS removal efficiency of solubilized excess sludge was almost two

times higher than that of non-solubilized excess sludge. And as the proportion of the primary sludge

increased, TSS removal efficiency became worse because primary sludge rarely contained microbial celis

which could be easily solubilized physically.
It was also proved that by the application of proper solubilization techniques to the excess sludge, HRT

for the aerobic digestion could be lessened(above 50%) dramatically keeping the same or better digestion

performance.
The fact that between primary and excess sludges, only the excess sludge is quite effective in the sludge

solubilization and in it's reduction says that excess sludge releasing sources are key-point in the sludge

cake reduction field as a source control.
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Table 1. Characteristics of excess sludge and raw sludge

Sludge TS (%) VS (% 0t TS) TSS (glL) VSS (gl) TCOD (mgll)  SCOD (mglL)
Excess sludge 3 77 28.2 227 32100 260

Raw sludge 3 64 26.4 15.2 33400 2200
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Fig. 1. The schematic diagram of aerobic digestor used in the
experiment.
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Table 2. Operating condition of ball mill used in this study
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2.4.

z2iA9] £4 COD
FLE spectro- photometer(HS 3100, Humas, Korea)
S AFE5te] BEAMEgon TS, VS, TSS, VSS=
standard method )] whe} E2181% ¢}

Parameter Capacity

37174 488 &2 Ganczarceyk(1984) 7F A A) 31 4
Electric power 3kWh o A ELEh koAl O P .
Rotational Speed 600rpm 2>9’}‘ Bl 1;(]’ gi} ‘]’ O *1 = O] <] 0}0:1 "} - L‘%
Working volume 1000ml e Fatk) & ko] o] &S ME Blm 2 s}
Ball size 1mm 3l "kl o 2 A gjt)
Ball percentage 70% (viv)

Table 3. Operating condition of aerobic digestion reactor
Condition AD PAD PADM
DD¢qp (%) 0 30
sludge variety excess sludge solubilized excess sludge solubilized excess sludge +
primary sludge as a ratio of 1:1 (vAv)

HRT (day) 10 20 10 20 10
Working volume 6L
pH 75+05
Temperature 30+05°C

AD: Aerobic digestion. PAD: Pretreatment aerobic digestion. PADM: Pretreatment aerobic digestion mixing sludge.
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Table 4. Characteristics of seed and feed sludge

sludgevariety ~ TS(mgl) VS(mgl) TSS(mgl) VSS(mgl) TCOD(mgl) SCOD(mgl) pH
seeding sludeg excess sludge 30,000 22,000 22,000 18,000 28,000 400 6.3
feeding sludge solubilization 30,000 22,000 20,000 17,000 28,000 9,000 6.3
excess sludge
mixing sludge 30,000 21,000 20,000 16,000 28,000 4,000 6.5
(excess+primary sludge)
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Fig. 2. Reduction ratio of TSS, VSS at the aerobic digestion(AD)
and pretreated aerobic digestion(PAD).
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Fig. 3. Mass balances for aerobic digestion AD20 and PAD20 on
TSS, TDS and mineralization.
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Fig. 4. Reduction ratio of TSS, VSS according to the sludge type and characteristics.
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Table 5. Reaction coefficient(kd) of reactor by sludge type and

characteristics
AD10 PAD10 PADM10
TSS ky(day™) 0.026 0.164 0.114
VSS ky(day™) 0.025 0.176 0.124




Journal of the Korean Society of Water and Wastewater
Vol. 20, No. 5, pp. 763-770, 2006

I\ agd M 783t goiA] EEe) vAe 9%

50

—— TSSof AD20 —&-TSSof PAD20
—c—T8§ of AD10 —4— TSSof PADI10

N w B
[} o o
T T

Reduction ratio of TSS (%)

-
o
T

0 5 10 15 20 25 30 35
Digestion Time (days)

Fig. 5. Effects of HRT on the reduction ratio of TSS and VSS.
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Table 6. Reaction coefficient(kd) of each reactor

AD10 AD20  PAD10  PAD20
TSSkyday’) 0026 0.074 0164  0.150
VSSkyday')  0.025 0.076 0176 0195
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