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Experimental Studies on Flocculation of Solid Particles and
Solid-Liquid Separation with Couette Flocculators
Part 3: Scale-up of Couette Flocculators and its Application

G. Jeon* and C. K. Choi

Department of Chemical Engineering, College of Engineering, Seoul National University, Seoul 151-742, Korea
(Received 30 May 1989; accepted 5 August 1989)

2 o}

ez offo] Pado| 7l5d F sl FolE FAHVE &St w8l F ugEe 3 W 2 EA
5 nslde), d5AYE Boled 7 Aol g fEH fAE 2l SA71S HYs e
+ AEsdch HA AFARE F Y ZodE A7l ohsled oF 150-180&2 FlEdch, =} F
el A7 FLF HA ol HA A xAE etk Sl Y3t gla), ezl FE
o 3EA SAAL w2 XE A wdy] £F veplt AR Aok 188 34 F oddHo]
D BEAQ 1o FEE 28] oste] FoE SRV A AAAAE FARA AF A
< A, oled A4 AdAale Felddse] Srsiglend ofF AR AeAH 84l AH
3 Aoz sl

Abstract—The study of flocculation in Couette flocculators showing Taylor vortices and subsequent solid-liquid
separation characteristics were conducted experimentally. In continuous experiments two flocculators were used to ex-
tract the hydrodynamic similarity and proper parameters for the flocculator scale-up. The optimum retention time was
found about 150-180 seconds in the present experiments. Also, optimum flocculation conditions in two flocculators
were reached at the same rotational speed of the inner cylinder. With these results a correlation of the optimum Taylor
number was obtained as a function of the scale-up factor, the suspension concentration and the flocculant concentra-
tion. To facilitate the solid-liquid separation an inclined plate settler was attached to the Couette flocculator. Through
continuous experiments in this combined apparatus it was found that the separation performance was excellent. All
these results shaow that the Couette flocculator with the inclhined plate settler may be used efficiently in solid-liquid
separation.
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Fig. 1. Schematic diagram of continuous experi-
ments.

. suspension storage tank

. intermediate tank

. head tank

. varistaltic pump

. flocculant storage tank

. DC motor

. Couette flocculator

3. slurry pump
5. flow meters

9. gear

S 00~ BN

Pt

Table 1. Specifications of Couette flocculators

(unit: cm)
apparatus 1.D. 0.D. d L
Small flocculator 3.0 4.60 0.8 76.5
Large flocculator 5.0 7.68 1.34 76.5
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Fig. 2. Specifications of inclined plate settler.
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Fig. 3. Effect of retention time on separation effi-
ciency for large flocculator (C,=1 g/i;

C,=3.5mg/D.
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NOMENCLATURE

K}

between batch and continuous settling
=04 g/l; C,

for large flocculator (C,

2.5 mg/l).

: flocculant concentration [mg//]
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[cm/sec]
angular velocity of inner cylinder [rad/sec]
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