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CHAPTER 37
DEHUMIDIFICATION BY SORBENT MATERIALS

Definitions and Principles, Adsorbents, Dehumidification by Solid Adsorbents,
Dehumidification Equipment Using Solid Adsorbents, Absorbents,
Dehumidification by Liquid Absorbents, Dehumidification
Equipment Using Liquid Absorbents, Calculation
of Moisture Load, Vapor Transfer to

Dehumidified Space

EHUMIDIFICATION as used herein is the reduction of the water
vapor content of a given volume of air or other gas. The term thus
describes a special case of dehydration which covers the removal of moisture
in any form from matter. The degree of dehumidification required varies
greatly with different applications, and is one of the prime considerations
influencing the choice of a method. Dehumidification may be accom-
plished by latent heat removal, together with sensible heat removal, as
described in Chapters 29, 34, and 35, or by the use of sorbents.

_ Sorbents are substances which have the property of extracting and hold-
ing other substances (usually gases or vapors, e.g., water vapor), brought
nto contact with them. All materials are sorbents to a greater or lesser
degree.‘ The weight of water held by a substance will increase or decrease,
depending upon whether the vapor pressure of the water held by the sub-
stance is less or greater, respectively, than the partial pressure of water
vapor in the surrounding atmosphere. As generally used, however, the
term sorbents refers to those materials having a capacity for moisture which
is large compared to their volume and weight. Such materials are divided
nto two general classifications:

1. Adsorbent—A sorbent which does not change physieally or chemically during
the sorption process. Certain solid materials, such as activated alumina, silica gel,
activated bauxites, and activated charcoal have this property. The action of adsorb-
ents, most of which adsorb some gases and condensible vapors besides water vapor,
1selective. Thus, in the case of a mixture containing both water and organic vapors,
silica gel would remove the water vapor in preference to the organic vapors, while the
reverse would be true in the case of activated carbon. The selective property of
:dsqrbel_ats i8 made use of in some instances for the removal of objectionable and con-

Aminating vapors from an air or gas mixture. (See Chapter 8.)

d 2. Absorbent—.A sorbent which changes either physically, chemically, or both,
‘ﬂ:ing_the. sorption process. Calcium chloride is an example of a solid absorbent,

While llqll_ld absorbents include solutions of lithium chloride, calcium chloride, lith-

lum bromide, and the ethylene glycols.

ADSORBENTS

b The ability of an adsorbent to remove water vapor from a gas is explained
Y the fact that the vapor pressure of the water in the adsorbent (when in
; € reactivated condit_ion) is less than the partial pressure of the water
sc?lpbzr In the surrounding atmosphere. For instance, when an active ad-
tenq 0t is brought into contact with a gas of high humidity, there is a
£hdency for the vapor pressure of the water in the adsorbent to reach equi-
Tum with the partial pressure of the water in the surrounding gas, with
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