Vapor Pressure and Liquids

I. Liquids are a substance where particles move far enough apart to slip by each other

A. Vapor Pressure and Equilibrium

1. Vapor pressure -  The pressure generated by a vapor in equilibrium with its liquid

2. Average kinetic energy of particles in a gas are constant for all substances at a given temperature no matter the mass

a. Some would have more and some would have less kinetic energy than the average

b. Some molecules have enough energy to become a vapor or gas

c. In an open container gases remain a gas and do not return to the container that they originated

d. In a closed container just as many molecules return to the surface as leave the surface at a certain point called equilibrium.  (Dynamic equilibrium)

e. Physical changes from a liquid to vapor are represented as follows

1) X(l) (  X(g)
2) X(g) (  X(l)​
3) X(l) (  X(g)
3. Le Chateliers Principle -  If stress is applied to a system at equilibrium, the system readjusts so stress is reduced 

a. Ice skating

4. Measuring Vapor Pressure

a. Manometer

b. Barometer

5. Melting Point -  point at which the vapor pressure of the liquid is equal

6. Boiling point -  Is the temperature at which the vapor pressure is equal to standard atmospheric pressure  (you increase temp.  you increase pressure of vapor)

a. Boiling is a function of pressure

b. Liquids that boil at low temperatures are said to be volatile

c. Volatile substances have high vapor pressure and nonvolatile liquids have low vapor pressure 

d. Substances with low vapor pressure have strong intermolecular forces.  Those with high vapor pressures have weak intermolecular forces.

7. Liquefaction of Gases -  Condensation of substances normally in found as gases

8. Critical Temperature (Tc)-  Temperature above which no pressure will cause the gas to liquefy Critical Pressure – the pressure that will cause the gas to liquefy at (Tc)

9. Triple point is the point that all three states of matter can exist in equilibrium

B. Phase Diagrams -  show the relationship among temperature, pressure and physical state.

1. Triple point -  all three states are in equilibrium (Y)

2. X -  Critical point

3. YZ -  Temperature pressure where H2O liquid and solid are at equilibrium

4. Note H​2O has a negative equilibrium line

a. Increased pressure on water lowers the freezing point

C. Energy and change of state

1. Enthalpy of fusion (Hfus) – energy required to melt one gram of a substance 

2. Enthalpy of vaporization (Hvap) -  energy required to vaporize one gram of a substance at its boiling point

3. Hvap of water = 2260 J/g

4. Hfus of water = 334 j/g

5. Cp of ice 2.06 J/g°C

6. Cp of water  4.18 J/g°C

7. Cp of steam + 2.02 J/g°C

II. Hydrogen bonding -  dipole attraction

A. Electronegative atom will  take almost complete control of electron

1. The result is a highly polar molecule

2. The highly polar molecule forms a weak hydrogen bond with other polar molecules

a. Though this is strong it is not nearly as a chemical bond

B. Hydrogen bonding in water

1. Crystal structure is rigid and less dense than liquid

2. Water is most dense at 3.98°C

III. Surface tension and capillary action

A. Surface tension is the result net force attraction between molecules that are alike

