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Evaluation of Design Parameter on Residuals Treatment Facilities in
Membrane Water Treatment Plants
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The characteristics of backwash and concentrate discharges depend upon the quality of the water being

treated and the net recovery of the membrane system. This paper is to indicate a design methods on the

capacities of residuals treatment facilities in membrane processes for drinking water. We operated a
demonstration membrane plant with a recovery rate of 90% for designing G-water treatment plant. We
investigated on design parameter (optimum coagulant dosage and surface loading rate etc.) to design

efficiently the residuals treatment facilities.

The settling test was conducted with 1m columns dosing PACI to kaolin and membrane residuals under
the experimental condition that discharge permit was under a 60mg/L. When the quantity of membrane
residuals was 1,575m>/day, the estimated results for 1st thickener demonstrated the surface loading rate
of 14.4m/day, detention time of 5.83hr, available depth of 3.5m.
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Fig. 2. Optimum PACI dose at various SS concentration for
Residuals.
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Fig. 4. Surface loading Tests -Varing Kaoline (2nd Exp.).
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Table 2. Characteristics of Membrane residuals(2nd Exp.)
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Table 3. Comparisons of Surface loading rates on the waste generated from kaoline and raw water

Classification Surface loading rate? Surface loading rate Influent turbidity
(m®m?day) (x 0.65, safety factor)? to thickener
(m*m2day)
Artificial sludge(Kaoline)  Kaoline(1st) 28 18.2 1000mg/L
Kaoline(2nd) 38 24.7
Kaoline(1st) 30.6 19.89 1300 mg/L
Kaoline(2nd) 27.1 17.55
Casing membrane type ~ Waste after dosing kaoline 65 42.25 546 mg/L
110 715 1599 mg/L
Submerged membrane Landing type(1st) 23.04 ~33.12 149~215 325mg/L
type Landing type(2nd) 80 52 286mg/L
Rapid coagulation and sedimentation type® - 576~72 -
Up-flowing sedimentation type® - 31.2~456 -
Example of Japan? - 14.4 -

1) Supernatant clarity: below SS 60mg/L

2) Typical Safety factor in literatures on the surface roading rate for designing a water treatment sedimentation (MetCalf & Eddy: 0.65-0.85,

Reynolds: 0.65, Schroeder: 0.65-0.85).
3) Design guidelines of water treatment plant in S. Korea
4) B \WE\BEEKE KETEFR (2001)
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Table 4. Raw Water Quality at Maximum Turbidity

Raw Water Remarks
Qi 15,750 m3/ Safety Factor : 1.05 Times
Turbidity(NTU) 73
SS 99 mg/L SS/NTU Ratio : 1.36
Table 5. 1st Thickener Capacity at Maximum Turbidity
1st thickener Remarks
Inflow Quantity 1,575 m/day
Detention Time 5.83 hr
Thickener Capacity 382.8(about 385) me Shape : Round
Height : 3.5m
Surface Area : 110 m?
Turbidity(NTU) 730
SS 990 mg/L SS/NTU Ratio : 1.3
PACI 94.9 mL/m®
Solid Produced 152 ton/day
Supernatent Water Content 1,357.7 m®/day
1Y ERse] W ol 10~20kg/m® - daye] W v BHFE 1,575m’e] fo 2 SS 949mg/L, B 729.9
wate] fFAF e ot A UEhgT NTUS wi&+7t 522 FU=HA PACIE 94.9
T3, AFAIZES ofef Aol oAsI P& F 9 ml/m’e FYE FUEeA|9] SSE 966.25mg/l =
=3 IAFsEx2 Fdd.
AFA7F=24xV/Q (6) S=Q( - Tu+k, - PACl) x 10 (7)
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Q: %22 F95E MEFF,575m’/
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9 xZz fEZ0] 3.5md ZAH AFALS (729 9NTU)
5.83A13kC. R oF 6A]3F A olTt, ko FFALEA o3 HeA EAH &
2 vt AFTAldrIEd o3 Ald e wiE (0.184)
FA g 7]l g7 W w52 ®UF6) PACL: 232 43t FvE AFET(94.9
& 9 AFALE = At 2 AFAT 3 ml/m®)
Axetel Agaglon, w529 FaEFAS FeEv
2t AFEAA7IEE] 3.5~4m HelolA 3 5mE A upeba], AAbE 2EE S-S 1.52ton DS/Y 0]
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