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Abstract

In this paper, activated sludge settling was characterized based on field trip and zone settling tests. Plants used for this study
include 5 conventional activated sludge processes and 3 A20 type treatment processes. The treatment capacities are in the
range from 12,000 to 250,000 m*/day. Total number of zone settling tests were 188 set and SV values representing settling
characteristics were from 100 to 300 mL/g. It was found out that zone settling velocity of these examined plant sludges can be
approximated by mean values calculated by Keinath and Daigger/Roper models. Based on these three models, solid flux
analysis were carried out in order to compare design criteria (3.96~6.04 kg/m-hr) recommended by Korea Sewage Facility
Design Guideline with two models used in USA. The results show that design criteria are only applicable for normal condition
in settling characteristics (below SVI 100 mL/g). Solid flux analysis of surveyed plants indicates that most of the plants are
operated underload conditions except several plants experiencing poor sludge settling problem. Most of the plants are operated
under high sludge blanket depths (SBD).
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Table 2. Sludge settling tests
Concentration (X) Sets SVI Range Sets
below 1.0 g/L 14 below 100 mL/g 12
10 ~ 20 glL 39 100 ~ 150 mL/g 57
20 ~ 30 gL 40 150 ~ 200 mL/g 53
30~ 40 gL 27 200 ~ 250 mL/g 12
40 ~ 50 gL 21 250 ~ 300 mL/g 20
50 ~ 6.0 g/L 19 300 ~ 350 mL/g 27
6.0 ~ 7.0 gL 12 above 350 mL/g 7
above 7.0 g/L 16 -
Total 188 Total 188

Table 1. Plants used for characterizing activated sudge settling

Process Plant Wastewater Capacity (m*/d) Types of clarifiers

S city Domestics 30,000 Circular
D county Domestic 15,000 Circular

Conventional AS process U city Domestic+Industrial 250,000 Rectangular
K city Domestic 20,000 Circular
S city Domestic 220,000 Circular

| city Domestic 12,000 Rectangular

A20 type A city Domestic+Industrial 149,000 Rectangular
C city Domestic 150,000 Circular
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Fig. 1. Sample zone settling curve of a specific dudge con-
centration.
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Fig. 2. Change of zone settling velocity (V) with respect to
the dudge concentration (X).
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Fig. 3. The X-V relationship of the dudges examined.
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Table 3. Settling model parameters

Plant Dick’s parameters Vesilind's parameters
m n Vo k

S city 10.64 3.1186 16.565 1.1807
D county 9.91 3.2826 4.8690 0.8661
U city 11.23 24212 10.147 0.7270
K city 24.89 2.9993 5.6358 0.5981
S city 33.86 3.4898 5.1746 0.6293
| city 4.30 3.2637 1.9621 0.7919
A city 10.39 2.5337 10.329 0.7393
C city 9.24 2.3560 9.023 0.6980
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Table 4. Secondary clarifier operational data
Plant Flow rate Return X XR SL. O.R. SVI Depth SBD EfSS
m®/hr % glL glL kg/m®hr | m¥m%hr | mLlg m m mg/L
S-S city 1,152 42 24 5.2 354 1.04 138 3.50 0.9 9.0
D county 380 117 31 6.9 421 0.62 204 3.50 24 5.0
10,448 26 2.6 10.2 3.86 1.18 92 3.80 0.6 8.0
10,594 26 24 10.0 3.63 1.19 116 3.80 0.8 115
U d 9,608 28 25 84 348 1.08 128 3.80 0.6 10.5
cit
Y 10,701 26 2.3 94 354 121 115 3.80 0.7 10.2
10,453 26 21 10.0 3.07 1.18 106 3.80 0.6 10.7
7,406 37 2.3 8.8 2.67 0.83 124 3.80 04 6.2
335 146 6.4 11.2 6.77 0.43 148 3.70 2.6 10.0
561 88 5.8 11.7 7.93 0.72 151 3.70 3.0 20.3
K d 566 87 5.9 12.1 8.06 0.73 155 3.70 29 19.7
city
541 82 3.2 47 3.67 0.58 138 3.70 05 2.3
759 65 34 6.0 5.42 0.97 158 3.70 0.9 2.3
656 71 3.0 75 433 0.85 110 3.70 11 40
S city 258 45 3.9 11.3 297 0.53 158 4.25 0.9 27.0
| city 3,680 38 2.8 8.1 2.79 0.49 302 4.00 19 10.0
A city 2,578 36 2.3 8.1 2.92 0.92 81 3.60 0.8 14.3
RAS: Return activated sludge, EfSS: SS in the effluent from clarifier, SL.: Solid loading rate, O.R.: overflow rate
5 5
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Fig. 7. Application of solid flux diagram to the field secondary clarifier.
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