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Oxygen Transfer in a Highly Viscous Solution

Kiyoji Hattori, Shuji Yokoo, and Osamu Imada
(Kyowa Hakko Kogyo Co., Tokyo Research Laboratory Asahi-machi, Machida, Tokyo)

In order to study the effect of viscosity on the mass transfer rate, the volumetric mass
transfer coefficients were measured in CMC solution using a DO sensor (Beckmann 777
type).

A marked decrease in Kza values was observed as the viscosity of the solution
increased.

When the viscosity of the solution was 150 centipoise, the reduction of K,a values was
about 95 %. '

Furthermore, we measured the radial and vertical distribution of K;a values and dis-
cussed the relation between the distribution of K;a values and liquid viscosity.
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Fig. 1. Experimental apparatus.
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Fig. 3. Relation between agitation power and
viscosity.
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Fig. 6. Relation between Kra and superficial
air velocity.
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Fig. 8. Effect of viscosity on Kza.
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Fig. 9. Vertical distribution of Kza in a highly
viscous solution.
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Fig. 10. Radial distribution of Kza in a highly
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Nomenclature

a : interfacial area
concentration of dissolved oxygen
c¢* : ¢ in equilibrium with partial pressure oxygen
in the gas phase
D : impeller diameter
Kr : mass transfer coefficient
Kza: volumetric mass transfer coeflicient
N : agitation speed
Np : power number
power input per unit liquid volume
reading of meter
measurement point from tank center
superficial air velocity
measurement point from liquid surface
density of liquid

™
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apparent viscosity of liquid

*

2)
3)

4)
5)

6)

Subscripts

refers to initial state

refers to equilibrium value

X ik
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