
GAS LAWS 

~. Gases 	 _ 
■ high speed straight line random motion 
■ volume of a gas is mostly empty space 
■ easily compressed 
■ uniformly fill any container 
■ mix completely with any other gas 
■ exerts pressure on its surroundings 

Dalton's Law of Partial Pressure 
■ there is so much space between molecules in a gas that molecules 

of anther gas can readily share the space and each gas behaves 
independently of the other and makes its own contribution to the 
total pressure 

■ partial pressure of a gas - the pressure that a gas would exert if it 
were the only gas in the container - 

PtoW = Pa  + Pb + Pc  

u. Gas Pressure 
■ atmospheric pressure results from the mass of the air being pulled 

toward the center of the earth by gravity 
■ increase altitude results in decreased air pressure - less air pushing 

down on the earth at higher altitudes "thinner air" 
■ barometer - instrument used to measure atmospheric pressure 

■ units = mmHg or torr 
■ Evangelista Torricelli - Italian mathematician and physicist who 

invented the barometer in 1640's (student of Galileo) 
■ manometer - measures pressure of gases other than the atmosphere 

■ sphygmomanometer - blood pressure cuff 



m. Pressure Units 
■ SI unit = Pascal (Pa) - named after Blaise Pascal - French 

mathematician who studied air pressure 
■ since the pascal is so small it is not commonly used in the USA 
■ 1 atm = 101,325 Pa 

1 atm = 760 mmHg = 760 torn = 14.7 psi = 101,325 Pa = 101.325kPa 

GAS LAWS 

~. Boyles Law (Bnfish chemist 1621- 1691) 
■ studied the relationship between the pressure of a trapped gas and its 

volume 
■ when the temperature and the number of moles of a sample of gas are 

held constant, its volume is inversely proportional to the pressure 
applied 

■ as pressure increases volume decreases (inversely proportional) 

Formula: PI  V, = P2V2  

a. Charle's Law 
o when the pressure and amount of a gas are held constant (and the 

number of moles), the volume of the gas is directly proportional to its 
temperature in Kelvin 

■ increase temperature increases volume 

Formula: TI  V2  = T2V i 
( FYI - Jacques. Charles - French physicist, 1746-1823, made the first solo 
balloon flight - using hydrogen gas) 



m. Gay - Lussac 
■ French chelnist, 1778 - 1850, investigated how elements that are gases 

combine to form compounds that are also gases 
■ most of his work was done using nitrogen and oxygen 
. Law of Combining Volumes - whenever gases react under the same 

conditions of temperature and pressure, the volume ratios of the 
reactants can be expressed as simple whole numbers 

■ Gay-Lussac's Law - pressure of a given mass of gas varies directly 
with the Kelvin temperature when the volume remains constant 

Formula: P, T2  = P2T, 
■ directly proportional between temperature in Kelvin and pressure 

rv. Avogadro's Principle 
■ wrote a paper based on Gay-Lussac's work on combining volumes of 

gases 
■ equal volumes of gases ( at the same temperature and pressure) contain 

equal numbers of particles 

v. Combined Gas law 
■ Boyle's, Charle's, and Gay-Lussac's laws 

Formula:  R, V, = P2V2  
T, 	T2  

My CuP runneth over into my GLoVe and my BooT 
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