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Abstract

Bubble column reactor with a draft tube is often used as a chemical reactor to promote the circulation of
liquid in the reactor. When this circulation of liquid promotes the dispersion of solid particles, a column of
this type is called as a pachuca tank which is used for leaching of solid. However, studies on the quantitative
treatment of the circulation of liquid are scarce. In this paper a general method of prediction for gas lift action
was investigated. The gas hold up and slip velocity of bubble swarms in tube were quantitatively correlated
by considering the effects of tube diameter, tube length, and gas distributors. By using the correlations for

the slip velocity and the gas hold up, the liquid velocity in the draft tube was predicted and these values.

were in good agreement with experimental values.
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Fig. 2 A section of bubble column.
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Fig. 3 Experimental apparatus.
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Table 1. Gas distributor and column size

- D 3 N t h

Gas distributor (em) f{em] (=) (em) (m)
Perforated plate 5 0.1 19 0.30 2
” 10 0.1 11 0.30 2
” 5 0.1 19 0.30 1
Single orifice plate 5 0.3 1 0.3 2
” 10 0.5 1 0.30 2
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slip velocity calculated using Eq (10).
6. Gas lift action
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liquid velocity estimated (1==110cm)
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Nomenclature

A: Surface area of electrode [cm?)

C,: Concentration of O, in bulk liquid (g-mole/
cm?)

C,: Concentration of O, at the electrode surface
(g-mole/cm?)

D: Column diameter (cm])

F: Faraday’s constant [coul/g-equiv)

gt Gravitational acceleration [cm/sec?)

g.: Conversion factor [g-cm/G-sec?)

h: Distance to liquid surface from distributor (cm)

H: Distance to top of draft tube from distributor

(cm)
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iz: Diffusion current [A)

k;: Local mass transfer coefficient (cm/sec)

ko2 Local mass transfer coefficient in fsingle phase
liquid flow (cm/sec)

K: Submersion ratio of draft tube (=4/H) [—]

{: Length of draft tube (cm]

n: Number of electrochemical equivalence [g-equiv)

N: Number of pores (—)

AP: Frictional pressure drop (G/cm?)

4P, Pressure drop by acceleration of fluid{(G/cm?)

4P_,: Pressure drop by friction at the wall{G/cm?)

R: Column radius [cm]

t: Thickness of gas distributor{cm)

U,: Gas linear velocity (cm/sec]

U, Liquid linear velocity (cm/sec]

U,: Slip Velocity defined by Eq(2) (cm/sec)

U,,: 3lip velocity when liquid velocity is zero [cm

/sec)

U,cait Slip velocity calculated (cm/sec]

U, Slip velocity observed [cm/sec]

x: Distance measured in flow direction (cm)

oyt Density of gas (g/cm?)

ot Density of liquid [g/cm?)

6:Pore diameter of gas distributor [cm)

S22 AH12H A 33 19744 66

m =

7.t Shear stress at the wall [g/cm sec?)

Tyt Shear stress at the wall in single phase liquid
flow [g/cm sec?)

@: Gas hold up [—]
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