Chap. 31. Mass-Transfer Equipment

Design of continuous-contacting mass transfer equipment

design for new equipment or improvement in performance

final design equations in terms of overall driving force and overall transfer coefficient

total contact area within mass exchanger changing the compositions using interphase
mass-transfer principles

Convective mass transfer (theory, experiment)

Driving force (‘¥ =x}) — flux — contacting area

Ex: Interphase mass transfer (bubble)
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1. Types of mass-transfer equipment

i) transfer of a solute from the gas phase into the liquid phase: absorption,
dehumidification, distillation :

ii) transfer of a solute from the liquid phase into the gas phase: desoption, humidification

iii) transfer of a solute from one liquid phase into another immiscible liquid phase:
liquid-liquid extraction, ex.) Purification of toluene (toluenet+benzoic Acid) using water

iv) transfer of a solute from a solid into a fluid phase: drying, leaching

v) transfer of a solute from a fluid onto the surface of a solid: adsorption, ion exchange
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- Intimate contact of the two phases : T & o]&

i) Spray tower
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ii) Bubble tower
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iii) Packed tower
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iv) Bubble plate tower
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2. Batch mass-transfer tank or ponds

- Waste-water treatment undersirable gas — stripping or desorting

- 242 FHF (Oxygen) — aeration
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- interphase mass transfer (concentration driving force)

- slightly soluble gas into liquid
mass transfer rate : N,= K, (C 4— Car)
CA,L =4, PA,G =24 - er Ak
(
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0 :const , Og: gas flow rate, h : depth, V: liquide] ¥ I
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