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Relationship between coagulation and filtration

and filter operating

Rhee, Joon-Bum

Department of Civil Engineering, Graduate School of Industry,

Pukyong National University

Abstract

Coagulation and filtration are basic treatment processes in rapid
filtration system. Good performance of coagulation process can produce
high quahty of filtered water which is lower turbidity and particles
water. Many factors which effect to coagulation are introduced by
many studies but these results of studies are almost impossible to
adjust to constructed water treatment processes. Therefore optimum
design 1s very important for producing required water quality. We have
researched variations of filtered water quality by coagulation conditions
after back wash with filtration time. The most effective factor for a
good coagulation is coagulant dose however mject point of coagulant
had no effect to producing good filtered water and the lower mixing
energy produced good filtered water than higher mixing energy. The
period of direct filter's maturing after coagulant dose is within ten
minutes, it will be good indicator for a good coagulant dose. Long time
of only air scour did not need to detach floc from filter media because
floc detaching occurred not air scour alone but high rate of up flow

water by air pressure, after the water in the underdrain moved to the

= vii -



surface of filter by air pressure, the turburance of filter media is
stopped. Longer air scour did not effected to media disturbing, so for
more achieve effectiveness of air scour, reair scour should be carried
out after refill the back wash water in the space of underdrain. Filter
are matured within 5 minutes at initial filtration time after backwash.
However particles and turbidity from filter during initial filtration time
to the underdrain should not move to the clean well for conform of
safe water. So filter which have large space underdrain need longer

drain time than small’s until requirement water level.

Key word : direct filtration, back-wash, rapid mixer, turbidity, particle

counter.
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Al(H:0)¢> (aquo Al ion)

1((OH)(H20)5 (mononuclear)

I}

i

Al304(OH)24(polynuclear) hydrogen
1{OH)3s)(precipitate) HCO;

Al(OH)4 (aluminate)

Fig. 2.1 Schematic representation of aluminium hydrolysis
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Raw water

Mixer Pulsator R
A.b —1
Small colurnn
I Alter

]
|

Particle counter

Filter

Particle counter

Fig. 3.1 Flow diagram and analyzer
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Zb He]l 38 4 2712 Table 310 HEbW T S5&38x9 X4
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Table 3.1 Operating condition of processes

) Retention Filtration Effective

Volume ) Filter depth . .

time velocity size
(¢) ) (cm)

(Min.) (m/day) (mm)

Rapid mixer 61 1.2 - - -
Column filter - - 55 135 091
Pilot filter - - 80 100 (.91
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A B,C,D! coagulant mmject point

Fig. 3.2 Point of coagulant inject point in the rapid mixer tank
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filtered water
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filtered water

I
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Fig. 3.3 Schematic drawing of pilot and direct filter
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Fig. 3.4 The mmpeller of in rapid mixer tank

&
X
.

Fig. 3.5 Particle counter on site
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Fig. 3.6 Direct filter on site (in rectangular)
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_17_



AxAoR BLHow Eiewl i
o) ~Agell }aEe] 1y ATE A, o 1Rlztel osM AHE

MAAA Al 276 G s FAsl B ARl AL E Qe

A A7]= 2umol A, 3~5um, 5~7mm, T~10m 4EH 2 25 =AY}

@)

——
FLOW F

FILTERS ]
CONCENTRATED FRESH
SAMPLE SUSPENSION DILUENT
VOLUME V

SENSOR OUTPUT

e

TO PHA AND SIGNAL
PROCESSOR

COLLECTOR

Fig. 3.7 Schematic diagram of particle counter system
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Table 3.2 Analytical methods and instruments

Item Unit Analytical method and instruments
Jar-tester
Jar-test - ) )
(Phipps & Bird, Model 7790-500)
pH - pH-Meter (ORION, model 420A)
Particle Counter - Met One
Turbidity NTU Turbidity-Meter (HACH, 2100AN)
Alkalinity mg/1. FA A AT

_19_
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sptiod water

fitterod water
— — v——r
backwash S——-
water fitorod water m—p- wns—.
(a) before backwash (b) during air scour (c) refilling water
air vent{(close) air vent(close) air vent{(open)

Fig. 4.1 Level of water in the underdrain of filter during air scour
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Fig. 4.2 Turbidity over the filter media with times of air scour
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Fig. 4.3 Filter cffluent turbidity with filtration time
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