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Abstract

Objectives of this study were to investigate influencing factors of detention time, particle size distribution, and filter medium

characteristics for waterworks sludge dewatering. The stepped pressure filtration was carried out with lab scale apparatus and

the filter press pilot test for dewatering was conducted at the water treatment plant. Effects of filter medium and polymer dose

were examined through observing water content and dewatering velocity and cyclic dewatering rate with filter press pilot test.

Relationships among detention time, particle size distribution and filtration resistance were analyzed. Prolongation of sludge

detention time was found to cause blinding phenomenon in cake and filter medium and to decrease dewatering process efficiency.

The average specific resistance increased according to detention time. In pilot test of dewatering for thickened sludge with Nylon

Multi—=NY840D and Nylon Mono—100% filter media, dewatering velocities were 0.92 and 0.93 kg DS/m*hr according to 0.1% polymer

dose of dried solids weight base. And cyclic dewatering rates were 2.45 and 2.50 kg DS/mcycle for the Nylon Multi—=NY840D

and Nylon Mono—100% media. Dewatering velocity of polymer dosed sludge was observed to be higher than that of non—polymer

sludge.
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Fig. 2. Schematic diagram of dewatering apparatus.
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Fig. 3. The variation of particle size distribution curve for different
detention time.

Fig. 3& Al7dl whet 25 ymelete] JAE vjugh 1 3] Fig. 4o SiA AlfFda oAzl e of ol Ay
LA, MARE Fo] Y= AT Sk S S skl g, A AFL5E Alela Aol
HAAT sleA o gaEs 7iehd o] 544 257 wh2 o] 74 3o Hﬂﬁw Fig. 59 UYehich &A4 &<t
SUAE frds] A w52 ST AREAA D784 AN H WS o] &ato] ol o] F3} EAJ3} Alo]=e] gt
F AFERE Blo] Brhuetth weka] SR 7F dAAIE A& 7k 4= ), Fgdol A oJzietglo] T7hehes A3
Bk ARzo] AR ], ARz AFAT Z7E o4 Jolere] FAS ZlekH Lomz AEAo] o &
3ol wheh ZeiA o] MAYRY] AMH} ZARERE S ejx)o] o FAFLS Holw gt} Fighol= olmeta e 27}
2| 9] @A g Alolnk 18al, YAVt FEH x| A st wjujc} of A glo] FHkste] FU1Eke Bolar 9l i
AFzR ol&d AMF AN ] ARt X7} 7HE A EoA) 9] gl o gt S HUSE oA E)
AL g2 YRR, 55 SeA7} ol E o] AFxolA T 3 Z7Vete] B E 8-S AanT)E AL o 4 gk
AR Ak Adatoz 0 FoM vlAgAe F  agn, AP AANFoRRE 49 F, 187 82
VRS AL F e Ao A o) ZeA 8 naste] Lejx] AFAGo] B ofupqa

o) wakz AlRsksinh A A oRRE AFATI] 27}

32 XNEBx MEF o w= EpM B35t =2 ofoll uhal ko] 7hAsln A3k A g o] Ao g =
AFd S7hll wel SRl mAlE S HE] 9 7FhE Bolal Stk S| ALt S7HEeE S
Table 2. Results of particle size analysis for waterworks sludge during detention time
| ltern Measured Values

Sampling Day 3,012 cm/ml
Specific Surface After 4 Days 3,141 cm/ml
After 8 Days 3,551 cm/ml
Distribution Parameter D10 D50 D0 <D1 D90/D50 DYO/D10
Sampling Day 9.86 um 35.02 um | 149.40 um 0.27% 4.27 15.12
After 4 Days 10.50 um 4375 pum | 210.70 um 0.62% 482 20.07
After 8 Days 9.63 um 37.23 pm 152.7 um 0.74% 410 15.86

* <Dy -
0 - diameter(um) of 10 percent volume ratio

volume ratio below 1 pm diameter

Dsy : diameter(gm) of 50 percent volume ratio
Dy : diameter(ym) of 90 percent volume ratio
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Table 3. Variation of average specific resistance, aav according
to the sludge detention time

. ] Average Specific Resistance

Sludge Retention Time @ (X107 mykg)
Applied Pressure, pkPa) | 49 98 147 196
Sampling Day 2575 | 2565 | 32.84 | 36.08
4 Days After 28.75 | 2563 | 32.83 | 33.28
8 Days After 2786 | 30.16 | 3899 | 45.72
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Polymer Dose 0.0% | 0.1% | 0.2%
Weight(kg) 160 | 1.92 | 257
Cake Thickness(mm) 86 | 93 | 17.3
Water Content(%) 64.8 | 666 | 66.2
Cyclic Dewatering Rate

(kg DS/m* - cycle) 190 | 215 | 290

Dewatering Velocity
(kg DS/™* - hr) 071081 ) 108
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140

0. 6. Sludge dewatering process pilot test for storage tank
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Table 5. Results of dewatering pilot test for storage tank sludge.
(Media=Nylon Mono-100%)

Polymer Dosage 0.0% | 0.1% | 0.2%
Weight(kg) 163 | 1.80 | 1.75
Cake Thickness(mm) 83 | 72 | 93
Water content(%) 65.6 | 67.7 | 639

Cyclic Dewatering Rate
(kg DS/m* - cycle) 188 | 194 ) 211
Dewatering Velocity 070 | 073 | 079

(kg DS/m* - hr)
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Table 6. Results of dewatering pilot test for thickened sludge

Polvmer Dose 00% | 01% | 0.1%

¥ (Multi) | (Multi) | (Mono)
Weight(kg) 1.48 2.1 2.16
Cake Thickness(mm) 78 152 104

Water content(%) 680 | 653 | 654
Cyclic Dewatering Rate
(kg DS/m* - cycle)
Dewatering Velocity

(kg DS/m* - hr)

158 | 245 | 251

059 | 092 | 093
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Fig. 8. Sludge dewatering process pilot test for thickened sludge
(Media=Nylon Multi-NY840D, Nylon Mono- 100%).
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