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Abstract

For amore effectively designed gravity thickener, thickening experiments were conducted for residuals produced by a ceramic
membrane water treatment plant (WTP). Two kinds of residuals, one from backwashing (BW) and the other from chemically
enhanced backwashing (CEB) procedure, were separately collected during a pilot plant experiment and their limiting solid
flux (SF.) measured. Batch thickening experiments showed that the BW and CEB residual had SF. of 10 and 25 kg/m?®-d,
respectively. Continuous operation of a pilot-scale gravity thickener proved that a mixed BW and CEB residua could be
successfully thickened at the solid loading rate (SLR) of 12 kg/m2 -d, allowing the concentration of the thickened residual to be
about 15 kg/m?-d. From the experimental results and consideration of the seasonal thickening characteristics of the residual,
SLR of 15 kg/m?-d was proposed as a design parameter for full-scale gravity thickeners.
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Fig. 1. Settling column for zone settling rate test.
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Fig. 2. Schematic diagram of pilot-scale gravity thickener
operated in continuous mode
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Fig. 3. Settling rates from batch thickening tests for dif-
ferent residuds.
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Fig. 4. Thickening characteristics of backwashing (BW) and
chemicaly enhanced backwashing (CEB) residual.
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Table 1. Limiting solid flux (SF.) measured by batch thickening tests for different residuals

First Target concentration of thickened residual (kg/m®) 5 10 20
SR (kg/m®+d) 36.4 20.0 15.8

BW at Flux 2.5 . - : 3
Second Target concentration of thickened residua (kg/m®) 5 10 20
SF. (kg/m?-d) 482 248 19.3
First Target concentration of thickened residual (kg/m®) 5 10 20
SF. (kg/m?+d) 435 22.7 16.9

BW at Flux 3.5 - - - 3
Second Target concentration of thickened residual (kg/m®) 5 10 20
SR (kg/m®+d) 102.4 220 10.0
) Target concentration of thickened residual (kg/m®) 5 10 20

CEB at Flux 25 First 5

SF. (kg/m”-d) 133.6 51.2 25.0

Table 2. Limiting solid flux (SF.) of residuals from conventional water treatment plant tresting reservoir water

Water treatment plant Autumn \ Winter \ Spring \ Summer
) Target concentration of thickened residua (%) 2
Chungju 3
SF. (kg/m?-d) 8.0 \ 50 \ 10.0 \ 6.0
Target concentration of thickened residual (%) 2
Whasun >
SF. (kg/m’-d) 4.0 \ 30 \ 4.0 \ 30
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Fig. 5. Peformance of pilot-scale gravity thickener as a

function of solid loading rate.
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Fig. 6. Variation of SS concentration and turbidity in super-

natant leaving pilot-scale gravity thickener.
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Table 3. Operating conditions and results of pilot-scale gravity
thickener

Operating conditions Operating results
Tsfeed”| SLR? | Q¥ | cu? | sS? |NTU® |coDMN”

| 10 12 450 15 9.6 6.9 6.3

1] 0.9 9 350 16 | 10.6 74 6.0

11 11 7 250 14 9.6 6.3 5.8
TS (total solids) concentration of Sludge fed into the thickener (unit : kg/m®)
950lid loading rate applied to the thickener (unit : kg/m?-d)
9Flow rate (unit : mL/min)
TS concentration of thickened sludge leaving thickener (unit : kg/m®)
average SS (suspended solids) concentration of supernatant (unit : mg/L)

Average Turbidity of supernatant (unit : NTU)
Average CODy, concentration of supernatant (unit : mg/L)
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