Vapor Pressure

Why does a wet sidewalk become dry
on a cold day if water boils at 212°F?
Why does a 2-liter bottle of Sprite
stay fizzy until you open it for the first
time?

Why is humid air so uncomfortable in
the summer?

Why do swamp coolers work in the
desert but not in the swamp?

Why does a wet finger dry faster
when | blow on it?

What happens to the steam plume
from a power plant?

So What Is Vapor Pressure?

. P*
» Measure of the volatility of a species

* For pure component:

— The pressure of the vapor above a liquid at
equilibrium
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Vapor Pressure Chart

(which compounds have highest vapor pressure?)
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Antoine Equation

DIPPR Database

Click on class web page

http://www.et.byu.edu/~tom/classes/273/273.html|

Click on ChEn 273 Learning Resource
Center

Click on pocketknife (tools)

Click on DIPPR database (this only works
on campus)

Table B4 Antoine Equation Constanis
i
inmm Hg. T in®°C
A mm Hg. T in
Example: The vapor pressure of acctaldehyde o Tned as follows
00017
X & ..I W0 5484
+ 291 8509
(25°C) = 10 902 mm Hg

Compound Formula  Range (°C) \ i
Acetaldehyde CHO 16000017
Acelic 1 C:HLO, 1533.313
Ace | CH O 1416.7
Acetic anhydride CH.O
A CiHLO
F CyHLO:

NH,

CoHyN

CyH
n-Butane n-CyH
i -Butane i-CyH

« 1 species with both liquid and vapor
present

Pt = P

« 1 species in liquid, 2 or more species in
gas phase
P, =P* (where P,=y; P, andy; is mol frac)

» Multiple species in liquid and gas phases
P, =x P* (where x; is mole fraction in liquid)




Homework

* 6.2-T, P* and V given
- Ptol (easy!)
— Wanted m;
* calculate m;, from density and volume
* calculate m,p,, from ideal gas law & MW

* 6.6 — from manometer, get P*vs T
— Check with Clausius Clapeyron egn.

* 6.9 — (a) Gibbs phase rule; (b) find P*
— Please use both Antoine and DIPPR to find P*
— Vi = PPy




