10.1


Variables of Gases And the Ideal Gas Law
Kinetic Molecular Theory of gases: 

· Gases are composed of a large number of particles that behave like hard, spherical objects in a state of constant, ​​​​​_____________________________________________________. 

· These particles __________________________ until they collide with another particle or the walls of the container. 

· These particles are much smaller than the distance between particles. Most of the volume of a gas is therefore ______________________________. 

· There is no force of attraction between gas particles or between the particles and the walls of the container. 

· Collisions between gas particles or collisions with the walls of the container are perfectly __________________. None of the energy of a gas particle is lost when it collides with another particle or with the walls of the container. 

· The average kinetic energy of a collection of gas particles depends on the temperature of the gas and nothing else.

Measuring Gases –There are four variables that describe a gas:  amount of substance (moles), volume, temperature, and pressure.
A.
Amount of substance (n) – the quantity of a given gas sample is expressed in terms of moles of gas.

1.  Units: moles 


2.  Conversions: grams (g/mole from the periodic table) and particles (Avogadro's number).

B.
Volume (V) – the space occupied by matter. A gas will uniformly fill any container in which it is placed; the volume of a sample of gas is equal to the volume of the container.

1.
Units: mL, L, cm3

2.
Conversions:  1 L = 1000 mL and 1 ml = 1 cm3
C.
Temperature (T) – the average kinetic energy of the particles of a substance.  



1.
Units: Fahrenheit (⁰F), Celsius (⁰C), Kelvin (K)


2.
Conversions:   K = ⁰C + 273
D.
Pressure – force per unit area; the collisions of gas particles with the container walls exerts an outward push or force on the wall;


1.
Units: atmospheres (atm), mm Hg or torr, pascals, and kilopascals (kPa)


2.
Conversions:  1 atm = 760 mm Hg (torr) = 101.3 kPa 
STP: Standard Temperature and Pressure (0⁰C and 1 atm)
Dalton’s Law – the total pressure of a mixture of gases is the sum of the individual or partial pressures of all the gases mixed together.



Formula:  
Example:  A metal tank contains three gases:  oxygen, helium, and nitrogen.  If the partial pressures of the three gases in the tank are 35 atm of O2, 5 atm of N2, and 25 atm of He, what is the total pressure inside of the tank?
A balloon contains a mixture of carbon dioxide and oxygen.  If the total pressure of the balloon is 1.20 atm and the partial pressure of the oxygen is 524 mmHg.  What is the partial pressure of the carbon dioxide in kilopascals (kPa)?

Ideal Gas Law – gives the relationship between the pressure, volume, temperature, and number of moles for a sample of gas.


P = pressure in atmospheres

V = volume in Liters

n = the amount of substance in moles

T = the temperature in Kelvin


R = Ideal gas constant 
What are the conditions for gases to be ideal???


R = 
Example 1:  
What is the pressure in atmospheres exerted by a 0.500 mole sample of nitrogen in a 10.0 L container at 22.0°C?

Example 2:  
How many moles of gas are present in a sample with a volume of 475 mL, a pressure of           745 mm Hg, and a temperature of 27.0°C?
Example 3:  
How many grams of chlorine is contained in 10.0 L tank at STP?
Example 4:  
What volume will 2.5 moles of hydrogen gas occupy at 26.0°C and 185 kPa?

HOMEWORK: Ideal Gas Law
1. If a mixture of gases contains 4.5 atm of O2 and 785 mm Hg of N2. What is the total pressure of the mixture in atm? Use Dalton’s Law.
*Remember for ideal gas law, convert units as needed!!!
2. How many grams of oxygen will occupy a volume of 2.50 L at 1.20 atm and 25.0°C?

3.
What volume will 2.00 moles of nitrogen occupy at 720. mm Hg and 20.0°C?

4.
What pressure will be exerted by 1.2 moles of carbon dioxide at a temperature of 300 K and a volume of 500. mL?

5.
At what temperature (in K) will 0.55 mole of chlorine gas exert a pressure of 104 kPa at a volume of 0.75 L?

