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KINETIC THEORY (GASES): states that all particles are in motion


1. Large # of particles with unique size and mass


2. Random high velocity and direction: changes with collisions


3. Great distances between molecules for their size. (extremely small gas molecules) 



a. Exception 1: Gases with larger molecules behave differently than expected 



b. Exception 2: molecules are not at great distances from each other when 


under great pressure or extremely low temperatures (near liquefaction)


4. Particles don’t interact except for collisions. billions per second 



c. Exception 3: because there is always some interaction; actual pressures and 


volumes are smaller than expected 


5. Collisions are elastic; they conserve energy

GAS PROPERTIES: 


1. have low density


2. diffusibility (spreading out due to random movement of particles)


3. permeability (ability of a substance to penetrate another substance)


4. compressibility


5. expansibility

PRESSURE: the average force / unit area

EVANGELISTA TORRICELLI: Italian, 1608-1647; invented the barometer (1643). Measured pressure by how high a column of Hg (in a glass tube inverted over a dish of mercury) air pressure could sustain. Hg specific gravity is 13.5

1 atm   =   760 mmHg   =   760 torr   =   14.7 lb/in2   =   1.013x105 Pa (N/m2) 

TEMPERATURE: average kinetic energy of the molecules

Standard temperature and pressure (STP) was defined to compare gases

STANDARD TEMPERATURE: 0 °C or 273 K

STANDARD PRESSURE: 760 mmHg (760 torr) or 1 atm

BOYLE’S LAW: (1660) the volume of a dry gas of fixed mass is inversely related to the pressure if the temperature is held constant. Robert Boyle (1627-1691) was an Irish Chemist. Same man who defined element

P1V1 = k = P2V2  assumes constant temperature & mass
CHARLES’S LAW: (1787) when the pressure on the sample of a dry gas of constant mass is held constant, the Kelvin temperature and the volume are directly related. The results of this experiment led to the determination of absolute zero. Jacque Charles (1746-1823) was also the first to fill a balloon with H2 and had the first solo balloon flight

V1/T1 = k =V2/T2 assumes a constant pressure & mass, & temp must be in K
GAY-LUSSAC’S LAW: pressure is directly proportional to Kelvin temperature for a fixed mass of gas held in a constant volume. Joseph Louis Gay-Lussac (1778-1850) coined pipette & burette
P1/T1 = k = P2/T2 assumes constant volume & temp must be K
COMBINED GAS LAW:          P1V1/T1 = P2V2/T2 
DALTON’S LAW OF PARTIAL PRESSURES: (1803) the total pressure of a mixture of gases equals the sum of the partial pressures. (Same man with 1st definition of atom) 


Ptotal  =  P1  +  P2  +  P3;     
1.00 atm = 0.78 atm N2 + 0.21 O2 +0.01 Ar & other

COLLECTING A GAS OVER WATER: The technique of collecting a sample of gas at the top of a water-filled container. (or collecting a gas by water displacement.)

VAPOR PRESSURE: the partial pressure exerted by water vapor. When gas is collected by water displacement, the water vapor pressure must be subtracted from the atmospheric pressure to find the pressure of the gas being collected

GAS STOICHIOMETRY: using balanced equations to go from moles of one gas to liters of another gas and vise-a-versa
LAW OF COMBINING VOLUMES: (1808 Gay-Lussac) Under equivalent conditions, the volumes of reacting gases and their gaseous products are expressed in small whole numbers

AVOGADRO’S LAW: (1811) Italian; under equivalent conditions of temperature and pressure, equal volumes of gases contain the same number of molecules

V1/n1 = k = V2/n2   

where n is the number of moles of a gas
MOLAR VOLUME: At STP, a volume of 22.4 liters of any gas contains 6.022x1023 molecules or 1 mol)

IDEAL GAS: a gas that behaves just as the kinetic theory says it should. 

The kinetic theory cannot explain the behavior of most gases at low temperatures and high pressures. Therefore, there are no true ideal gases. But the formulas are useful for closely approximating the relationships between mass, pressure, temperature and volume when not at low temperatures and high pressures
IDEAL GAS LAW: 
PV = nRT 

where R is the universal gas constant 

R = 0.0821 L· atm/mol·K 
or
62.36 L· mmHg/mol·K
ATMOSPHERE: is 78% nitrogen, 21% oxygen, and 1% argon and others

N2O: is laughing gas

H2S: foul smell of rotting eggs; poisonous

HCN: gas chamber

SO2: used to make H2SO3 & to bleach straw, paper, silk, & wood; forms acid rain in atm

C8H7OCl: chloroacetophenone or tear gas

C4H10O2FP: sarin or nerve gas

