
Outline for Today 
Monday, Oct. 22

• Chapter 10: Gases


• Kinetic Molecular Theory of Gases


• Diffusion and Effusion


• Real Gases


• Chapter 6: Electronic Structure of Atoms


• Wave Nature of Light


• Quantized Energy and Photons



SundayChemistry outreach at the LC 
Bates Museum 

Sunday October 21st- Friday October 26th 

Monday
Dunkin’ & Chem 

News bfast
Keyes 104 
8-10am

TuesdayNight of Opportunities 
Keyes 105 6-8pm

Wednesday
Movie Night 

Keyes 105 7pm

Thursday
Astronomical 
Observations 

Observatory 
8pm 

Friday

Paint Night

Spa 7pm

Chemistry 
is out of 

this world 

Come join 
in on all 
the fun!





Diffusion and Effusion



Gases deviate from ideal 
behavior at high pressures



Gases are less ideal at 
lower temperatures



Real gases deviate from 
ideal behavior

1. The volume of gas molecules is 
negligible compared to total 
volume.


2. Gas molecules neither attract 
nor repel each other.


3. They have completely elastic 
collisions with each other.


4. Molecules move in continuous 
random motion.


5. Average kinetic energy (motion) 
is proportional to temperature.

http://www.falstad.com/gas/



Real gases deviate from ideal 
behavior: van der Waal Equation

1. The volume of gas molecules is 
negligible compared to total 
volume.


2. Gas molecules neither attract 
nor repel each other.


3. They have completely elastic 
collisions with each other.


4. Molecules move in continuous 
random motion.


5. Average kinetic energy (motion) 
is proportional to temperature.

 

✓
P +

n2a

V 2

◆
(V � nb) = nRT

PV = nRT



Using the van der Waal 
Equation for Real Gases

• What is the pressure for 1.00 mol of an ideal gas in 22.41 L at 
0.00 oC?


• Is the pressure higher or lower for CO2 (g) (van der Waal 
parameters: a=3.59 L2atm/mol2, b=0.0427 L/mol)?
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Electromagnetic Spectrum



Properties of Light

© 2015 Pearson Education, Inc. 

Amplitude

(nm)

⌫ =
c

�

Frequency of Light

c = 2.998 · 108m/s

Speed of Light

https://www.youtube.com/watch?v=aCTRjVEmeC0

Energy of a Photon 
of Light
E = h⌫

h = 6.626 · 10�34Js



Photoelectric Effect

What is the energy of a single photon with a frequency of 
4.6 x 1014 (1/s) ? 

What is the energy of a mole of photons with a frequency 
of 4.6 x 1014 (1/s) ? 

Light

𝝼=4.6 x 1014 (1/s)

Cs

Emitted Electrons

Energy of a Photon 
of Light
E = h⌫

h = 6.626 · 10�34Js



Example: Determine the 
energy of a photon of light

• The molecule Chlorophyll A absorbs photons that have a 
wavelength of 680 nm.  How much energy is in one 
photon of light that has a wavelength of 680 nm?  


• How much energy is in one mole of photons of light that 
has a wavelength of 680 nm?


