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Experimental Studies on Flocculation of Solid Particles
and Solid-Liquid Separation with Couette Flocculators
Part 1. Optimum Flocculation Conditions
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Abstract— The study on flocculation in a Couette flocculator showing Taylor vortices and subsequent solid-liquid
separation characteristics was conducted experimentally. In this study silica or kaolin suspensions in water were used
to investigate flocculation by cationic polymers. In the present experiments the optimuny retention time was found to be
about 150 seconds. The optimum Taylor number reached a constant value, when the suspension concentration was
less than 1 g/l. For the suspension concentration of 3-10 g//, the optimum Taylor number decreased with an increase in
suspension concentration. With these results a correlation of the optimum Taylor number was obtained as a function
of the suspension concentration and the flocculant concentration. The resulting Camp number at optimum conditions
was found to scatter in the range of 1.37 x 104-5.90 x 104,
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Table 1. Physical properties of solid particles
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Bulk density g/cc 0.28 0.25 0.08 -
Particle collected in <5 0.02 0.05 1.0
sieve ASTM 80 mesh %
Average particle size 20.0 10.0 2.0-3.0 —
(Coulter counter) pm
Average particle size 17.0 7.0 1.3 11.2
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Table 2. Summary of systems studied

Symbol Specification

Co Flocculant: Accofloc C-480

C2 Flocculant: Accofloc C-482

P2 Flocculant: Separan CP-402

KN Kaolin

S1 Silica: Tix-0-Sil 34M

S2 Silica: Ze-O-Sil 39

S3 Silica: Ze-0O-Sil 45
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Fig. 1. Schematic diagram of continuous experi-

ments.,
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Table 3. Values of constants 5, and 2, of Eq. (5)

System B B> C, [g/l] range
S1-Co 5420 1=C,<10
S1-C2 5320 30 3=<C,<10
S1-P2 5160 ’ 3=<C<10
KN-C2 8400 1=<C;<10
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NOMENCLATURE

, @ flocculant concentration [mg//]

: suspension concentration {g//]

. initial suspension concentraton [g/{]

: width of gap [cm]

: mean particle diameter [rm]

: separation efficiency [{1-C,/C,,} x 100]
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. root mean square velocity gradient, [P/Vu]”
[/sec]

: radius of cylinder [i=1, 2] (cm]

: Reynolds number, u,d/v, dimensionless

. Taylor number, u,d**/vR;?, dimensionless

: retention time [sec]

: settling time [sec]

. peripheral velocity [cm/sec]

: volume of sediment [cm”]

Greek Letters

Bi
14
w1

st

: constant [i=1, 2]
- kinematic viscosity of fluid [cm?/sec]
: angular velocity of inner cylinder [rad/sec]
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