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It is necessary to investigate methods for improvement by diagnosing sludge settling characteristics on inflow of slurry to

thickener. The results of the settling tests are correlated to determine zone settling velocities at the various sludge solids

concentrations. Conditioning of WTP residuals is generally done by either chemical or physical treatment.

The settling test was conducted with 1Tm columns dosing polymer to WTP residuals at various solids concentration. The

estimated results for dosing to WTP residuals for a sludge of 2,100 ~ 16,012 mg/L solids concentration were the zone settling

velocities of 48.38 ~ 6.8 m/day, supernatant solid concentration of 3.2 ~ 19 mg/L and solid flux of 101.6 ~ 317.61 kg/m3 " day.

The values for non-polymer treatment were the zone settling velocities of 28.37 ~ 0.12 m/day, supernatent solid concentration
of 8.5 ~ 108 mg/L and solid flux of 59.58 ~ 1.92 kg/m2 - day. The limiting solid flux value by Yoshioka methods was 4.0 kg TS

/m3 - day for Non-polymer and 228.0 kg TS /m3 - day for dosing polymer. These results are to indicate a possibility of

improvement on the thickening characteristics and the quality of supernatant as increasing the settling velocities by dosing

polymer to WTP residuals.

Key words : zone settling velocities, sludge solids concentrations, solid flux
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Fig. 1. Zone setlling apparatus.
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Fig. 2. Determination of optimum polymer dosage for a sludge of 3,597 mg/L solids concentration(from left, O min, 10 min, 60 min).
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Fig. 3. Determination of polymer dosage on sludge solids _ B
concentration, ZYZRO A 100rpm .2 wRkstgom | wHks 1 1 fAa™
tof Yo] 108, 30%, KZt AlFF9 Adzols 545t
WA AR AL Fig 13k 2k Aol AR ARz of Rulrh Havt B NS HYFYPoR sgon, 1
+ ol gAdelH, o] 150cm, W74 26cmo] A A Z 3Rl £8A19] FE7F 3597 mg/LollA e EEATES

&2 Aztsteict, BHa s WAsh] 918ke] 1 em/sec 4 Fig. 2] Yetdct. 18E $X 2100, 3597, 4820,
T2 3|AsHs wul|E WAz Wil A28k cHFig. 1. 7320, 10998, 16012 mg/LellA Z-2+e] 2[4 orgF¢wke

ARG E= AU AXE AlTtel ot S35 ohs 27] 1, 5, 10, 15, 20, 25 mg/LE 5% xol 3t &=k yo
o] YATt 71 &71E Ze Yo ERE ALlslit 7 27] TAA y = 0.0017x + 0.03712 UeltHFig, 3, Table 1).
T INA A HHEEE SAoto] LAAHS X4
= ZAE 2gsiglon, HEA o uFE FEof iRt 2 3.2. AZFYU0| CE HTEH
FE EY2(solid flux)ZAS 23t o7)A, 1 E A LB o3t F=H A EF Y| ZAT] 1 m
E 2 (kg/nf/day) L& FEkg/m)e} FHEE(m/day) AATANA TFE HE=7F 2100, 3597, 4820, 7320,
Ol Fog HoJEt o]gA AH 1P E EYL FHew 10998, 16012 mg/Le| &ejx]e] wisto] 27+ 5AI7FE?E o
8| Yoshioka®] =431 WS o]-8-8to] SFL & k3 BAIZE 7HA 0 &2 JARAAEE g=3Ysto] FA 2|} oFEA 2o
o 5% MR MiEEE v5EUAY 1FE =gl i3t IS E U 1 ERSHE 5459 HFg. 4).
ot x-SR oA 1EE EYA JAo Hol= 1A Aol %HXI%— dsto] FA 2|} oFFA ol gk
< age o] FHo] y—F3} v fo] SFL olth AFAZE AHzolE S5k, 3007 B9t 2%
(Yoshioka, 1957 ; Metcalf & Eddy, 1991). AdEols AFE sX7F 2100, 3597, 4820, 7320,

HTLo] A= Vesilind7}F A|¢kst xg.zjg?g o 2 27 10998, 16012 mg/LollA A2 Aloll= 22.5, 43.8, 54.8,
219 AA&LE S5t 2 Aol AREEE F &K 65.0, 87.3, 97.6 cmo|il, FEA A= 21.2, 31.6,

L oagiakel ¢ Aol A HhlE S A2 Q2 ske] AF 35.8, 47.4, 58.1, 81 cm= ARt} FEA Aol A
galodey, ofe] 714 TPEEES 2he s AR wkolh W Uehd T, T8E SR 584 ghul) o
HES S| fletel A GeiAlel 2= Histel a9 Table 1. Determination of polymer dosage on sludge solids
29| = 2 A5t EH oA Za|u]Q] & oFZ = concentration
Ak A 18] A AES AN YASE 9 5 SIS 12 100(3,597 |4.820(7,320(10,998 16,012
% Awo] ujeh ok FURE AHTIROH 4 e L

= ) polymer
OFEZ 39 Fgujol #A o] vl g shoict. £ A1 dossge (opm) | 0 | %0 | 10| 15 ] 20 | 25
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solids concentration(mg/L)

2,100 3,597 4,820

solids concentration(mg/L)

7,320 10,998 16,012
Fig. 4. Interfacial height for a various solids concentration with the polymer dosage at the settling time of 10 s(left) and 300 min(right) in Photograph.
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Fig. 5. Setiling curves for a sludge of 2100, 3597, 4820, 7320, 10998, 16012 mg/L solids concentration with the polymer dosage.

3 2% AWzo|7} £ %E}kkt}(ﬁg. 5). 8.5, 8.1, 29.0, 34.0, 41.2, 108 NTUR &&j7]9] 557} &=
AN gt AE-S skl o, A e} oREA S5 A4 do] Bt o8 ysitou) oFEA
of it elx|e] l=1£(2100 3597, 4820, 7320, 10998, 4] 3.2, 3.0, 4.4, 7.0, 7.7, 19 NTUZ 42N aul7} 2

16012 mg/L) 452 +dHss S4% 23t FA A A0 2 LI (Fig. 6, Table 2).
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Fig. 6. Variation of Supernatent turbidity with the polymer dosage at
various solids concentration.

Fig. 7. Curve of setiling velocity with the polymer dosage at various
solids concentration.

Fig. 8. Determination of limiting solid flux value by Yoshioka methods
at various solids concentration.

AAEE= FOA] 8E F%7F 2100, 3597, 4820,
7320, 10998, 16012 mg/LolA Z+2F 28.37, 4.99, 2.45, 1.7,
0.61, 0.12 m/day® A= 21X & LHE 5=/t T75
of e} st A3 B thFig. 7, Table 3). ol o
712 B71EAe Higk JAEA AtolAd &A1Y =Tt
ES4E AAEET FolXths Bael dx|atoirkIslam,
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]
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o
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E3F IFPEFRSIRE FA Ao P E FE7F 2100,
3597, 4820, 7320, 10998, 16012 mg/LolA 2z} 59,58,
17.95, 11.81, 12.44, 6.71, 1.92 kg/mt - day= LJERFS
(Fig. 8). F=ZFUAol= 101.6, 131.58, 219.31, 317.61,
93.7, 108.88 kg/m’ - day= F-A2A|HL} I EH3G0]
Z71ek5itHFig, 8). o= FEA A Lk festtiete
AAEEE S7HA el 2o] g A R TdE

ZYA 40 2HE Yoshioka®] EAZ]Q] B
S o]gsto] SFL & 8% tH(Yoshioka, 1957 ; Metcalf &
Eddy, 1991). ¢FEA Al &2|R] e 13=Fskgto] F4
221 4.0 kg TS /m’ - day®t} =2 1P EH3HE 228.0 kg
TS /m’ - day &2 YEPdAL kAP E ot L5k &
2|7} fA=ete oFEAe]ol oJgt £ex|o] &L=
F71E 55 9 WRo Ao autHQl Zog kR,

Table 2. Variation of Supernatent turbidity with the polymer dosage at various solids concentration

solids concentration (mg/L) 2,100 3,597 4,820 7,320 10,998 16,012
turbidity with no—chemical(NTU) 8.5 8.1 29.0 34.0 41.2 108
turbidity with chemical(NTU) 3.2 3.0 4.4 7.0 7’7 19

Table 3. Characteristics of seed sludge, food waste and
activated sludge

Table 4. Variation of settling velocity with the polymer dosage at
various solids concentration

Concentration settling settling settling Concentration settling settling settling
(mg/L) time(min) depth(cm) elocity(m/day) (mg/L) time(min) depth(cm) | velocity(m/day)
2,100 20 39.4 28.37 2,100 10 33.6 48.38
3,597 30 10.4 4.99 3,597 10 25.4 36.58
4,820 120 20.4 2.45 4,820 15 47 .4 45 .50
7,320 180 21.2 1.70 7,320 15 45.2 43.39
10,998 300 12.7 0.61 10,998 25 14.8 8.52
16,012 300 2.4 0.12 16,012 25 11.8 6.80
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Table 5. Variation of solid flux at various solids concentration o] E5F3t Zloz yelgonut oFEAEA] 3.2, 3.0,

concentration(mg/L) | settling velocity(m/day) | solid flux(kg/m* - day)
2100 28.37 59.58
3597 4.99 17.95
4820 2.45 11.81
7320 1.70 12.44
10,998 0.61 6.71
16,012 0.12 1.92

Table 6. Variation of solid flux with the polymer dosage at
various solids concentration

concentration(mg/L) | setiling velocity(m/day) | solid fluxkg/m* - day)
2100 48.38 101.60
3597 36.58 131.58
4820 45.50 219.31
7320 43.39 317.61
10,998 8.52 93.70
16,012 6.8 108.88
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