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FGURE 13-24 Fuog or mixl
seftling over & bvw-hving villape
wheere Lhe temperalore has drospped
bediow the dew point.
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Adr is saturated with water vapor when the partial pressure of water in the
anr 15 equal o the saturated vapor presure ol that lemperatore, If the partial
pressure of water exceeds the saturated vapor pressure, the air s said o be
!n.rpnﬂa.llllrull:d. Thas sitwation can oceur when a lemperalure decrease otcirs
For example, suppose the temperature is 30C and the partial pressare of waler
is 21 vorr, which represents a humidioy of 66% as we saw in Example 1318
Suppose now Lhat the lemperature falls fo, say, 20°C, as might happen al
nightfall. From Table 15-3 we see that the satuwrated vapor pressure of water at
00 i= 17,5 torr. Hence the relinive humidity would be greater than 1005, and
thie supersaturated wr cannol hold this muech water. The excess waler may
condense and appear as dew, or as fog or rain (Fig. 13-24}.

When air I,'l:m[iliTlinll_ fa lL'i'h'l.!ﬂ gmaunt of waler 1% coaled, a lemperialure 15
rcached where the partial pressure of water cguals the saturated vapor pres-
sure. This is called the dew point. Measurement of the dew point is the most
acgcurale means of determining the relative humidity, One method uses o
polished metal surface in contact with air, which i gradually cooled down. The
lemperalire al whch mansiiire hr.pnx Lo appear on thi suirfzace 1% The dew peani,
amd the partial pressure of woter can then be obtained from saturated vapor
pressure tables T for example, on a given day the temperature s 2000 and the
dew point s 5°C, then Lhe partal pressore of wailer (Table 13-3) in the 2000 ar
was G torr. whercas its saturated vapor pressure was 17.5torr; henee the
relative humidity was 6,.54/17.5 = ML

* EEXT] Diffusion

Ii Yo -;,'.:l.rr.'hl.ll:,r '|_'.|I=||:r.' it lew :ln:rp':. ail Towsd c:rlllring in a conbumer of waler 2% in
Fig. 13-25, you will find that the color spreads throughout the water. The
process may take several hours (assuming you don't shake the glass), but even-
Iu:nlly the colior will become wmilorm, This mi:-::ing. known as dilfasion, 1% (urther
evidenee for the random movement of molecules Dhiffusion ocours in gases oo,
Comman :.::I!:.1m|1|.:.:§| inglude perfume or smakie I.Jil':l"l.lh:illg in qir, |n|;|l..||.]i||g thi
odor of something cooking. although convection {moving air curmenis) often
playvs a greater role in spreading odors than does diffusion. Diffusion depemds
A CrRRCeTIrEion, hy which we miesin The number of molecules or modes per wnil
vilume., Im general, the diffusing swhstance moves from a region oliere i
concentraticn v high o ane where (s concentration iy foe,

Driffusion can be rendily undersiood on the basis of kKinetic theory and the
random motion of molecules Consider a twbe of cross-secctional area A
conliamning mvalecules 1 a I'liulll.'T comcenitalian o the kel than on the rlgh'l.

FIGURE 13-25 A fow drops of food coloring spresds slowly ihrowghour the
waler, evenlually becoming uniform
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