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CHAPTER 17

DEHUMIDIFICATION BY SORBENT MATERIALS

. Content of Air, Sarbents, Liquid Absorberits, Liquid Ab cop €, Solid Adsorb Solid Adsorpti
Moistars Sysferns, Sorption Dehumidifiers for Elevated Pressures
can be defined as that & ture at which cond ion of

EHUMIDIFICATION as used herein is the reduction
D of . the water-vapor content of air or other gases. The
term thus describes 8 specml case of dehydration which covers
the removal of moisture in any form from a gas. The degree of
dehumidification required varies gma.t.ly wﬂ.h dzﬁemut ap-

moisture begins when moist air is cooled. This temperature

can be determined by ob@rvmg, el(her visually or by means

of a toelectric cell, the of water vapor on &

pollshed metal surface '.hat is being slowly chilled. Indirect
for

mclude wet- and dry-bulb

plications, and is one of the prime
the choice of a method. .

Debumidification may be accomplished by chilling, as
desceribed in Chapter 33 and 34, by the use of sorbents, or
by compression in combination with chilling, sorbents, or
both chilling and sorbents. .

Within the past decade, drying of gases has become an in-
creasingly mportant operation. Some of the more important

include the following:

1. Lowering the relative humidity to facilitate handling of
hygroscopic ma

2. Air conditioning for comfort (in combination with ooohng.
under certain conditions, such as high moisture
eom.panmn to ls heat kmd) -

gmn n.u.tum.l
m Stmosph for the heat of

h diabati ical resistivity,
md medmd.s which depend on the hygroscopic properties of
various materials. For a discussion of these methods, refer to
National Bureau of Standards Cm:ular 5122

When an ai ter vapor d, (1) its
abxhty to hold water is decreased, (2) wnter vnpor will start to
at a higher P and (3) the dew point of
ﬂxemxxuueatelevawdpmmmﬂbehzghertbmthatof
The effect on the
dew point of ding. an ter vapor
mixture can be detcrmmed fmm Fig. 2. The relationship of
dew-pomt temperature to grains of moisture per actual cubic
foot of air does not change much with pressure in the range
of 0 to 300 psng Consequently, grains of water per cubic foot

for el m.nbemdd.uectly from Fig. 1, re-
ing that actual cubic feet of air are used.

f6..- . Ned hamids ditions in 1
or storage.

7. Preserving ships of the “Mothball Fleet.”

8. Drying of gases which are to be liquefied.

9. Num:mua static applications in which a dry atmosphere
munbemnnumedmndooedspaeeormmner such as the
cargo bold of a ship.

The use of sorbents for drying of refngem.nt.s 1s discussed
in Chapter 49, Moisture in Refrigerant Systems.

MOISTURE CONTENT OF AIR-

A knowledge of air-water vapor mixtures and their thermo-
dynamie properties is neemry for proper understanding of
this chapter. The reader is, therefore, referred to Chapter
3, Paychrometrics, for definitions of terms and for thermo-
dvnmmc properties of moist air (Table 1) or properties of
water at saturation (Table 2).

The moisture content of air is indicated by its absolute *
bumidity, vapor p dew-pomt or relative
hunnd.lty Molsture eonmnts of sair at one atmosphere pres-

‘sure in the terms normally used in the dehumidification field
are presented in the conversion chart, Fig. 1. To.use this
chart, merely read horizontally across to convert a given type
of measurement to the one desired. -

Dew-poing temperature is a convenient means for mmmnng
moisture content and is frequently used i in dehummﬁmfdﬂn
work. Dew-point 4 , .Or \ y

mmﬂmmmmmmm._mmmuumm
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SORBENTS

Sorbents are solid or liquid materials which have the
property of extracting and holding other substances (usually
gases or vapors, e.g., water vapor) brought into contact with
them, The wrphon process alwsys generates heat, the major
part of which is the result of the eundmmtxon of water vapor.
The weight of water held by a substance will increase or de-
crease, depending upon whether the vapor pressure of the
water held by the substance is less or greater, respectively,
than the partial pressure of water vapor in the surrounding
atmosphere. All materials are sorbents to a greater or lesser
degree. As geperally used, however, the term sorbenta refers
to thosé materials having a large capacity for moisture ss
compared to their volume and weight. Such materials are
divided into two general classifications:

Absorbeni—A sorbeat which changes either phyuea;lxe

chemwnlly, or bot.h, durmgbw mq:f.mn process. Calcium chie:
thu mtcnal,

CaCl:; 2H.90 after which additional moisture tenda to cause the
material to lose its

water is absorbed on *
nnalymsshomt.hsttheulmumchlondeuoon—«
a hydrate and reaches a eaturation point st .

é

from :ho!e solid to t.hn liquid. Liquid absorbents sulfunc

Lighi bmm:d nnd the e lene ls.
um«inov-benli 2A which oy:!: pot change physically or

t:bexmedl dunn;t.hnuurphungm tnoumeut.hma

, change orymlumn of sa Certain solid

crystalline and dmolvemt.he“‘d'.:
tbnwunbmrbed thnddmona.lwnerthmlsm‘g 22 'change”
Ju

group such as lithium chlerids, .

wnala,nu:h‘-




