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Abstract— The continuous flocculation to remove fine particles of White Carbon suspended in the water was in-
vestigated experimentally by using the horizontal Couette flocculator of which the inner cylinder is rotating. The ef-
fects of the Taylor number, the mean velocity gradient and the retention time on flocculation caused by a polymer
flocculant were examined systematically. The extent of flocculation was decided by measuring the average setiling
rate, the light transmittance and the volume of sediment. It was found that particles were flocculated very easily at a
very short retention time. The optimum retention time was about 100 seconds in the region of 1000 < Ta <2500
and the best flocculation was produced at Ta =2300. When Ta > 2300, the optimum retenlion time decreased ex-
ponentially and the optimum Gt (root mean square velocity gradient product retention time) values were found to be
about 107 in the region of Ta >3400.

1. M B what 2o #7188 Agad ot HZole 2t

$4¢ BFoz w: F/EL @ A8 st
sk Aedelol ol BAAES $HAA  EAE wa olrh $4e) ¥ Weeol g
v zae Aot ofshabgoel A S T A YAle] FE5ol dEn] ool 24 n¥AIA
ok, ol SAFHAAA HAAdE SHAE 43, W £ Ahgstnesd 3w daFetet sta ¥4

157




158 il

ZA Fxste 2ATEE Y 4 oAt
P FEE Smo]uchowski[l]ﬂ 2] 7] Abel)
e o] ol Aol tfEled FFodAdelA FEo
Adx Cdmp[2]7P H4 s Tl 5

X A
[+
=29
ojahe] o Bl g WFoddsa sasiedch
©
2

L L

21} -a ]A]

o ooX o o

-

o
o o2 53 ol
£ o

da AAzt Fz awday 34717

Agslo} $eb(3~5). ole @ $ANEL FF
b 2R Aol T o) & Sapstol saol  of e Sl

mub2 olslg] Alxlejod o) ol 2] of oF of| 4]
o} oA Abgo] el A AT Fhd ol
odoirp whdg Adeh @ wHE Xest]
98 3o 2 Van Duuren(g)el €] ]'04 FoE &
A7 SHRA Fodol A8HRUT ol F  Ives st
Bohle(7, 8)5o) sisbo] Aol @ she]
12ol @ o agel sk
3]

o

o
o el EFodelel sldol FRHAL s EAPL
J &) ] _g_

2 ol auslst g Fob A4 gx A
A4S e
e Agse gatslel £ dFolde Wl

el FolE $371% Azele] sho)
ohel 23 FolA Foley n¥A S A
oatol ElE WA A or nAsel wak
oh oloh e FeAE 47 Aol B
gl o8 $RE FESA sz, Qdeo
% LSl vldle] FAG $HE UdoAe F
& 2440 $ARY TYE A5 sel 2 2
oz olaslch wakd U4 FoAE 47
oA AEAYE FAsed S HA2AL Tl
of ¥gkch
2. &
2-1. AE
Aol Ag5 Etle HEEaFAslAtel 3

Table 1. Physical properties and compositions
of White Carbon.

RESIDUE 325 MESH % MAX. 5
RESIDUE 100 MESH % MAX. 0.02
AVG. DIAMETER my 20
DENSITY g/cm’ 1.95
Si0, % 96.9
H,0 % 3.1
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A: Inlet,12¢

B: Air trap, 7 ¢

C: 8 sampling ports, 7 ¢ Unit: mm

Fig. 1. Schematic view of the Couette flocculator.
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Fig. 2. Schematic view of a flocculation system.

1. Slurry pump 2. Intermediate tank

3. Flocculator 4. DC-motor
5. Head tank 6. Flocculant tank
7. Micropump 8. Gear

9. Storage tank
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Fig.3. Laminar Taylor vortices between two
concentric cylinders

(Inner cylinder rotating, outer cylinder
at rest).
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Fig. 4. Effect of retention time on the average
settling rate in the Couette flocculator.
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Fig. 5. Effect of retention time on the light

transmittance in the Couette flocculator.
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Fig. 6. Effect of retention time on the volume of
sediment in the Couette flocculator.
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NOMENCLATURE

a: Constant, see equation (4)

Constant, see equation (4)

d: Gap length between inner and outer
cylinder radius [cm]

G: Root mean square velocity gradient
[sec 1]

h: Length of the cylinder [cm]

r: Radius of the cylinder [cm]

T: Torque transmitted by inner cylinder
[g—cm?/sec?]

t : Retention time [sec}

2wd’ ]

v Vi1-3?

=2

>

Ta: Taylor number =

dimensionless
V: Volume of the liquid [em3]

Greek Letters

& : Constant, see equation (4)
p : Density of the liquid [g/cm3]

sist oSt Mi24H M235 19863 4

2 2t

v Kinematic viscosity [em?/sec]

m Absolute viscosity [g/cm-sec]

w Angular velocity of inner cylinder [rad/

sec]

7 Ratio of inner to outer cylinder radius,

dimensionless

Subscripts

1 Inner cylinder

2 Outer cylinder

[¢ Critical
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