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Evaluation of Turbidity Removal Efficiency on under Flow Water by
Pore Controllable Fiber Filtration
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Abstract

It was evaluated that the effect of turbidity removal by Pore Controllable Fiber Filter(PCF) installed in
NS(Naksang) small water treatmant plant (system) using under flow water as raw water in the study. The
results of the study are as the followings.

Firstly, the removal efficiency of turbidity by PCF without coagulation(in operation mode not using
coagulants) was mostly below 20 percent. On the other hand, when operation using proper coagulants,
that of turbidity was mostly over 80 percent.

Secondly, slow sand filtration after PCF, total turbidity removal efficiency of final treated water was 84.3
percent, and the contribution by PCF was 57.1 percent and that of slow sand filtration was 27.7 percent.
Therefore the introduction of PCF as pretreatment process would be helpful to reduce the loading of high
turbidity of slow sand filtration.

Thirdly, the results of particle counter measurements showed that when operated PCF with coagulants,
fine flocs captured or adsorbed at the pore of PCF were flow out into the effluents from 120 minutes after
backwashing because of the increase of headloss of PCF. Therefore the decision of backwashing time
should made consideration into the outflow of fine flocs from PCF.

Fourth, coagulant dosages on PCF at the same turbidity was largely variable because of the effect of the
raw water characteristics and the turbidity increase velocity at rainy days, therefore flexible coagulant
dosages should be considered rather than fixed coagulant dosage by the influent jar-test result.
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Table 1. The characteristics of raw water (under flow water)

Items of water quality Range —
Temp. (°C) 6~27 L
pH 6.8~7.4
Turbidity (NTU) 0.45~37
Alkaiinity (as CaCO, mg/t.) 33.8~53.2
Aol wel 6°C(3Y) A 27°C(8Y) W oldemr,
HE Aol @7glel pH 6.8-pH 7.4(8 2 pH _
7.00) MR AR FUHAE qEE WS T a
AoE 22 045~3INTU B9 (4o o= XE2S 1 q:gﬁi_mm
g% Zvld w2 4oz Hm IINTUZA A) Al
019\133‘1 %g— == 338~532mg/L(as CaCO 3)°] = utiows =k :Eacxwaslhinqwater -
At (a) Filtration process (b) Backwashing process

2.2. PCF pilot plant

Fig. 1. Filtration and backwashing process of PCF.
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sted HEgtew TS AAlSt] IR g AAEA gl ofFd mE ¢ Al(ART A
% o] olgste] BFS AA S AET/G At % ol Al(AMFAA) Y PCFEA S Fig. 1o 1}
F2 dAEtE ARd#r) 2, Carridge FE|9] AW eIt T8, PCFo] AL&El: N84} oJAje) &
Table 2. Physical properties of PCF fibers
ltems Properties items Properties
Material Polypropylene Weight 0.283g/m
Gravity 0.91 Diameter of a fiber strip 43um
Melting point 162.09°C
Water basin
Mode 2 Slow sand filtration
¥
In-line mixer f'
Surface water Mode 1  Flocculation 1_.3 X Treated
; basin water

Pump

Under flow water

Fig. 2. Schematic diagram of PCF pilot plant.
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Table 3. The operation condition of PCF

Filtration conditions Backwashing conditions
Filtration area 4.044m? Backwashing frequency 2~80hr
Backwashing interval Filtration pressure criterion (0.3kgycm?)
Filtration velocity 207.7m/d Backwashing time 3min.
Backwashing vel. 296m/d
Vol. of backwashing water/Vol. of treated water 1~3%
279l 54& Table 29} 2}, ot SPAE FUA %0 o AE AHe
2 3t (Mode IT) . 28y}, £ Pilot plant 2 5-¢ 74
2.2.2. Pilotplant 23] 9 Y goe HE S5AFAR R FUHEE dAHo ¢
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Fig. 3. Effect of turbidity removal by PCF.
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Fig. 4. The effect of turbidity removal by PCF and slow sand filtration(SSF).
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Fig. 6. Comparison of particle removal behavior by PCF.
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Fig. 7. PCF coagulant dosages for under flow water of NS small

water system.
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