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Effective correlation between coagulation efficiency and the
sludge settling characteristic
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Department of biotechnology Environmental engineering division, The Catholic university of Korea

ABSTRACT

In these days, the importance of sludge treatment is emerging due to the London Convention, so
this study was conducted to propose the alternatives for the improved sludge treatment on the
organic wastewater and sewage sludge with JAR test and settling column equipped with stirrer.

The minimum coagulant dosage to earn the optimum sludge settling efficiency resulted from
200mg/! and each critical sludge settling interface showed no distinct difference when PAC was
dosed over 200mg/l. Accordingly, Clarification Rate (CR) with 200mg/l dosage was calculated to
CR=(Ho—Ht) / Ho=1-0.4=0.6 because the critical sludge settling height stopped at 0.4.

The settling velocity of sludge interface was decreased with the increase of MLSS
concentration but rather increased with MLSS concentration over 1,000mg/l. This resulted from
positive effect of interacted coagulation for floc formation by transfer to the zone of compressed
settling when MLSS concentration increased over 1,000mg/l. The settling velocity of sludge
interface showed 28.66x10%/min for average settling velocity of sewage sludge which is 6.7
times higher than 4.25x10%/min for average settling velocity of organic wastewater sludge.

The increasing rate of CR for organic wastewater activated sludge was higher than that of
settling velocity under 200mg/l of PAC dosage but settling velocity was higher than CR over
200mg/1 of PAC dosage. However, in case of sewage sludge, the differential rate of CR was low
when PAC dosage was increased but the settling velocity was suddenly increased with over
200mg/! dosage. Therefore coagulation effect was more efficient to MLSS settling velocity rather

than SS removal effect in the supernatant.
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[Fig.1] Cylindrical settling column and graphical settling velocity.
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[Table1] Suspended Solids(SS) Analysis With Coagulant Dosage

PAC dosage MLSS conc. Supernatant SS conc. Rem. eff. H temp.
(10,000ppm, mf) (mg/ 2) (ma/ 2) (%) 2 (c)
2 1,315 586.0 55.48 7.03 17
4 1,315 302.0 77.03 7.02 17
6 1,315 163.0 87.61 6.99 17
8 1,315 26.0 98.02 6.80 17
10 1,315 7.0 99.47 6.67 17
12 1,315 14.0 98.94 6.66 17
20 1,210 37.0 96.94 6.65 17
30 1,210 15.0 98.76 5.60 17
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[Fig.2] The SS concentration & pH in the supernatant with PAC dose.
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[Table2] The Coagulation Effect on CR and SV With PAC Dosage

Coagu|ant PAC dosage(mg/ Y )
Sludge type 40 100 160 200 280 360
) CR 0.46 0.51 0.61 0.63 0.63 0.64
Organic wastewater Ery—
SV(10™*/min) 1.14 1.22 1.94 2.85 4.56 13.79
CR 0.76 0.80 0.80 0.81 0.81 0.83
Sewage 3,
SV(10™°/min) 2.56 5.94 5.39 18.69 17.64 | 121.71
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