The Ideal Gas Law

A gas sample is characterized by:

· pressure (force exerted per unit area)

· temperature (kinetic energy) 

· volume

· amount of particles (moles)

The Ideal Gas Law is derived from:

· Boyle’s Law

· Charles’ Law

· Gay-Lussac’s Law

· Combined Gas Law

· Avogadro’s Hypothesis 

· the Law of Combining Volumes

What is an “Ideal Gas”?

( composed of particles whose collisions are perfectly elastic    (no change in energy of the particles upon collision)

( particles travel in linear (translational) motion

( particles have no attraction to each other

( particles have zero size (point particles)

( gas particles do not condense into a liquid when cooled

The Ideal Gas Law:  PV = nRT

P is pressure, kPa

V is volume, L

n is number of moles, mol

T is temperature, K

R is the universal gas constant = 8.314 kPa ( L
                                                               mol ( K
Sample Problem #1

What volume does 50.0kg oxygen gas occupy at a pressure of 150kPa and a temperature of 1250C?

Given:

V02 = ?




PV = nRT
P02 = 150 kPa


  to be able to use the Ideal Gas Law Equation T02 = 125oC = 398K 
                you must find the number moles in 50kg
m02 = 50.0kg = 50 000.0g



M02 = 32.0g/mol



n = m/M
    
R = 8.314 kPa(L/mol(K


    = (50 000g)/(32.0g/mol)







    = 1562.5 mol

Now you can use the PV=nRT equation

V = nRT
         P

  = (1562.5mol)(8.314)(398K)/(150 kPa)(295K)

  = 116.84 L

Therefore, the oxygen will occupy a volume of 117L.

Sample Problem #2

Dentists sometimes use laughing gas (dinitrogen oxide, N2O(g) ) to keep patients relaxed during dental procedures.  A cylinder of laughing gas has a diameter of 23.0 cm and a height of 140 cm.  The pressure is 108 kPa, and the temperature is 294 K.  How many grams of laughing gas are in the cylinder?

To find the volume of a cylinder, use:

· v = (r2h  

· 1cm3 = 1mL
Answer to Sample Problem #2:  111g

Refer to page 486-487 for the complete solution
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The Ideal Gas Law:  
Sample Problem #1

What volume does 50.0kg oxygen gas occupy at a pressure of 150kPa and a temperature of 1250C?

Sample Problem #2

Dentists sometimes use laughing gas (dinitrogen oxide, N2O(g) ) to keep patients relaxed during dental procedures.  A cylinder of laughing gas has a diameter of 23.0 cm and a height of 140 cm.  The pressure is 108 kPa, and the temperature is 294 K.  How many grams of laughing gas are in the cylinder?

To find the volume of a cylinder, use:         v = (r2h             1cm3 = 1mL
Answer to Sample Problem #2:  111g
Refer to page 486-487 for the complete solution
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