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Abstract : In recent years, packed column has been widely used in separation processes, such as absorption, desorption,
distillation, and extraction, in the petrochemical, fine chemistry, and environmental industries. Packed column is used as a
contacting facility for gas-liquid and liquid-liquid systems filled with random packed materials in the column. Packed column has
various advantages such as low pressure drop, economical efficiency, thermally sensitive liquids, easy repairing restoration, and
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noxious gas treatment. The performance of a packed column is highly dependent on the maintenance of good gas and liquid
distribution throughout a packed bed; thus, this is an important consideration in a design of packed column. In this study,
hydraulic pressure drop, hold-up as a function of liquid load, and mass transfer in the air, air/water, and air-NHj/water systems
were studied to find the geometrical characteristic for raschig super-ring experiment dry pressure drop. Based on the results,
design factors and operating conditions to handle noxious gases were obtained. The dry pressure drop of the random packing
raschig super-ring was linearly increased as a function of gas capacity factor with various liquid loads in the Air/Water system.
This result is lower than that of 35 mm Pall-ring, which is most commonly used in the industrial field. Also, it can be found that
the hydraulic pressure drop of raschig super-ring is consistently increased by gas capacity factor with various liquid loads. When

gas capacity factor with various liquid loads is increased from 1.855 to 2.323 kg

2 m'? S hydraulic pressure drop increases

around 17%. Finally, the liquid hold-up related to packing volume, which is a parameter of specific liquid load depending on gas
capacity factor, shows consistent increase by around 3.84 kg m™? S of the gas capacity factor. However, liquid hold-up

significantly increases above it.

Keywords : Packed tower, Internal packing, Hydraulic characteristic, Pressure drop, Gas capacity factor
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Table 1. Specifications of experimental equipments

Equipments Specification
Packed bed 9300 mm x H960 mm
Blower 30 m® min’
Liquid distributor 0260 gnzp;gg ii_szt)r ibutor
Demister 7350 mm, Polypropylene
Packing material STS 304
Feed pump 0.5 HP. Richard Halm (Germany)
Gas analyzer (NHs) BINOS (Germany)
pH meter Range 1~14
Liquid storage vessel 600 L x 2
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Table 2. Characteristics of Pall-ring and Raschig Super-ring

Packings d N v S
(m) (m”) (%) (m’m”)
Pall-ring 0.035 13,800 94.5 153.0
Raschig Super-ring 0.025 18,428 93.1 150.0
d, : Diameter of packing
N : Number of packing per unit volume
& : Relative void fraction of packing
S, : Surface area of packing per unit volume
100
sl = 5
Air System o

dP1, dP2, dP3, dP4 : U-manometer, S : Inclined-manometer,
R1, R2, R3, R4 : Rotameter, L : Humidifier, V1~V10 : Valve,
G : Gas blowe, W : Recorder, A : Gas analyzer, K : Column,
P1, P2 : Pump, B1, B2 : Liquid storage vessel, D : Distributor

Figure 1. (a) Schematic diagram and (b) photograph of absorption
and desorption apparatus.
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Figure 2. Pressure drop of dry bed filled with 35 mm Pall-ring and
25 mm Raschig Super-ring as a function of gas capacity
factor in air system.
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Figure 3. Hydraulic pressure drop of 25 mm Raschig Super-ring as
a function of gas capacity factor with various liquid load
in Air/Water system.
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Figure 4. Hydraulic pressure drop of 25 mm Raschig Super-ring as
a function of gas capacity factor with various liquid load
in Air-NHs/Water system.
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Figure 5. Liquid hold-up of 25 mm Raschig Super-ring as a
function of gas capacity factor with various liquid load in
Air/Water system.
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Figure 6. Liquid hold-up of 25 mm Raschig Super-ring as a
function of gas capacity factor with various liquid load in
Air-NHj/Water system.
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