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FRGURE 13-22 ‘apor appears
abswe a liguid in a chesed conlainer.

TABLE 13-3 Saturated

Vapor Pressure of Water
Suimrsied Vapor
Temp- Prossure
cralure furr Fa
"Ch = mm-Hgl (= Nm’)
=50 0,030 40
=11 1.4 260 = 1
(1] 458 611 * IF
5 f.54 RT2 = IF
1] 8.1 1.5 = 1P
15 128 1.7 = ¥
1] 175 233 = 1
3 Bni 317 » 10*
k1] k1 I 434 ¥ W
40 551 737 = 1Y
50 o235 {33 = i
149 1.99 = 1*
W IM 302 = 10
Bi} 358 475 = 10
G 5 701 = 10
I 780 o1 =
120 1489 199 % 1F
150 3570 476 ® 1F
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Because it is the fastest molecules that escape from the surface, the average
speed of those remaining is less, When the average speed 15 less, the absolute
temperature is less Thus kinetic theory predicts that erapaeration is a cooling
process, You have no doubt notiked this effect when vou stepped out of a warm
shower and fell cold as the water on your body began o evaporate; and afler
working up a sweal on a hol day, even a slight breere makes vou feel cool
through evaporniion,

Vapor Pressure

Air normally containg water vapor (water in the gas phase ), and it comes mainly
Irevm ¢'|.':|p|,1|':|'li|:_|-'r||. Tor Lok ol this process in a lile more detail, conssder o
glosed container that is partially filled with water {or ancther liquid) and from
which the air has been removed (Fig 13-22) The fastest moving molecules
qull;kl}' Evparile into the empy spie whove The qu||.|i-|_|':s surface. As [hn::,' move
about, somie of these molecules strike the liguid surface and again become part
of the ligquid phase: this 15 called condensation. The number of maolecules in the
vapor increwses unlil & poinl is reached when the number of molecules
retwrming to the liguid equals the number leaving in the same tme interval.
Equilibrium then exias, and the space above the hguid surface = said 1o be
saturated. The pressure of the vapor when it is saturated is called the saterated
vapar pressure (o somelimes samply the vapor pressare).

The saturaled vapor pressure does nol depend on the volume of Lhe
container. If the volume above the ligquid were reduced suddenly, the density of
molecules i The vapor phase would be incressed emporanly. More molecules
would then be striking the liquid surface per second, There would be a net flow
of modecules back to the liquid phase until equilibrium was again reached, and
this woubd oceur ol the same value of the salurpled vapor pressure, as long as
the temperature had not changed.

The saturated Vilpod pressire ol any subslance d.:;'u:n:h on [he lemperatire.
At higher temperatures, more milecules have sufficient kinetic energy (o break
from the liquid surface into the vapor phase. Henee equilibrinm will be reached
aa !1'igh|.:r Pressure, The sulurated VAPOD prossire o wWaaler 31l Varioums lempseris
tures i given in Table 13-3 Motice that even solids—For example, ice—have a
measurable saturated vapor pressure.

In everydoy situations, evaporation frem a liguid takes place inte the air
abowe it rather than into a vacuum., This does not materially alver the discussion
e n,'.lql,lng L Fig,. 13=22, Equilihri'u.m will still b reached when there are
sufficient molecules in the pas phase thal the number reentering the liguid
cquals the aumber leaving. The eoncentration of particular molecules (such as
waler) in Lhe pgas phise is nol alfected by the presence of air, although collisions
with air molecules may lengthen the time needed to reach equilibrinm. Thus
eduilibrium occurs al the same valwe of the saturated vapor pressure as if air
weren't there,

I the container is large or is nol closed, all the liguid may evaporate before
saturation s reached, And if the container is not senled—as, for example, o
roomy in vour howse—it is not likely that the air will become saturated with
waler vapor {unless it is raining ouiside).

Boiling

The saturated vapor pressure of a ligquid increnses with temperniure. When
the temperature i= raised w the point where the soturated vapor pressuare at
Lkt lemperature cquulu the external pressure, Ilﬂﬂil! OETrs I:FI.H,. 13=23), As
thi boiling paint s approached, ting bubbles tend to form in the liguid, which
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