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Development of Measuring Method and a Fixed Quantity for Wetted Area
between Liquid and Particles in a Packed Bed for Ironmaking

Mingkai N, Tomohiro Axiyama, Reijivo Takauasui and Jun-ichiro Y act

Synopsis

: Evaluation of wetted area between liquid and particles in a packed bed for ironmaking is quite important for an analysis

of transport phenomena, however, measurement of wetted area in the metallurgical packed bed process has never been
reported in the literature. Therefore, we have studied a novel method for the measurement of the wetted area under
the same wettability conditions as an ironmaking process. In this experiment the contact angle between liquid and
particles in the packed bed was controlled to be from 103° to 121°, and a sheet of regularly arranged, hemispherical
convexity was lined in the inner wall of the packed bed for eliminating wall effect. Liquid with dye was uniformly
supplied to the packed bed, then the particles were dried after being reached steady state, to estimate the dyed area
on the surface of all the particles. Wetted area was measured at various conditions of contact angle and liquid flow rate,
and then a new empirical formula for the wetted area was related to dimensionless groups of Reynolds number, Froud
number, Weber number and non dimensional surface tension.
Key words : ironmaking ; packed bed ; measurenient; wetted area ; liquid flow ; contact angle ; wall effect.
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Fig. 1. Schematic diagram of the experimental
apparatus for measurement of wetted area
in a packed bed.
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Table 1. Physical properties of liquids(30 ~ 45
mass%CaCl, +0.005mass% Rhodamine B)
used in the experiments.

Concentration (mass%) 30 35 40 45 Metal Slag
Contact angle (Degree) | 103.3 109.1 116.7 | 121.0 125 105
Surface tension (N/m) 0.0866 | 0.0901 | 0.0931 | 0.0967 1.1 0.47
Viscosity (Pa*s) 0.0037 | 0.0060 | 0.0098 | 0.0179 | 0.005 03
Density (kg/m°) 1286 1334 1390 1440 6600 2500
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Fig. 2. Relation between wetted area and intensity
of colorimeter.
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Fig. 3. Weight increase of alumina balls with
immersion time.
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Fig. 4. Comparison between wetted area measured
by colorimeter and transparent section
paper.
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Fig. 5. Longitudinal distribution of wetted area at

different rate of liquid flow rate.
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Fig. 6. Experimental results of wetted area against
flow rate.
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Fig. 7. Effect of the contact angle on wetted area in
a packed bed.
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