Gas Law Notes

Mrs. Paul

 Honors Chemistry

1. Kinetic Theory:

“Motion” of particles (show demo) energy between particles and the forces that act between them.

Gases: Particles are:

· large in #---  far apart from each other. (relative to size) 


vs


-Collisions of particles are elastic (no loss of motion)

-Continuous random motion 

-No forces of attraction/repulsion between gas particles.

-Amount of motion depends on temp.

-At same temp/ lighter gases move faster.

2. Kinetic Theory of Gases (properties)

a. Expansion: gases fill a container no def. shape/ volume

b. Fluidity: b/c no attraction/repulsion particles-particles will flow & glide easily past each other.

c. Low density: particles are far apart D=m/v

d. Compressibility: volume of a gas can be decreased. EX: demo: students in a given area

3. Effusion Vs. Diffusion

Effusion- random motion of gases through a small opening

Diffusion- random motion of particles of gas

Gases will mix automatically   

Demo: airfreshner

· Carbon Monoxide: silent killer

LAB- crush the can/balloon in a bottle/ egg in a bottle

4. Pressure: force per unit area

Ex: bed of nails

Ex: ballet dancer (foot vs. toe)

Unit: Newtons

· gas molecules exert pressure on container from collisions

· blanket of air over earth (atmosphere) exerts pressure from weight of gases.

78% N2
21% O2
1% other (CO2/Ar)

5. Barometer: device used to meas. atm. pressure. (1600’s) 

a. 760mm (millimeters)= 1 ATM( at sea level)

6. Units of gas pressure:

760mmHg= millimeters of Hg

760 torr= (named after scientist torricelli)

1Pa= pascal= 1N on / square meter

1atm=760mmHg= 101.325 Kpa

7. Standard temp & Pressure

1atm & 0 degrees C =STP

Ex: Average atm. Pressure in Denver, Co is 0 .830atm express in mmHg/ Kpa?

8. Gas Laws

 represents the relationship between pressure, volume and temp of gases.

a. Boyles Law

P1V1=P2V2  (inverse relationship)

b. Charles Law

V1/T1=V2/T2  (directly proportional)

Absolute Zero: temp. at which kinetic energy =0 no motion K=273 + C

“Real Gases” will not reach Abs. Zero- will become a liquid first.

LAB: butane in a syringe

c. Gay Lussac’s Law

P1/T1=P2/T2  (directly proportional)

d. Combined Gas Law

P1V1/T1=P2V2/T2  (all gas laws combined)

9. Dalton’s Law of Particle Pressures

Total mixture of gases=particle pressures of each gas in the mixture

PT= P1+P2+P3…….

Because gases are not attracted/ repulsed the pressure is based upon the # of collisions 

# collisions= v = speed of the particles= weight of the gas

LAB: creating O2/ Creating CO2

10. Avogadro’s Law: equal volumes of gases at the same temp. and, pressure certain equal # of molecules.

· mole ratio can be used to express volume proportions

· 1 mole of gas at (STP)= 22.4L

11. Ideal Gas Law:

PV=nRT
P= Pressure= atm



V= Volume= L  



N= # moles= mol



R= constant= .0821 L atm/mol K  (represents the constant of an ideal gas)



T= temp= K


R= PV/nT= (atm)(22.4L)/(1mol)(273K)= .0821

LAB: Ideal Gas Law/ Universal Gas Law



PV= (n)RT

D= MP/RT



M(given)/ M formula mass

Sample:

1. M= mRT/PV = (.427g)(.0821)(293)/ (.980atm)(.125L)= 83.8g/mol (krypton)

2. D= ?

P= .928atm

D= (17.03)(.928)/ (.0821)(336)

T= 336K
Answer: D= .573g/L NH3

3. D= 2.0g/L

P= 1.50atm


T= 300K

M= ?

4. D=?

P= .725atm (55i torr)

D= mP/RT

T= 298K




M= 39.948g

(Ar)

12. Stoichiometry:  (problems involving gases) at (STP)

a. Volume-Volume

b. Volume- mass

c. Mass- volume

13. Law of Effusion:

LAB: moisten cotton plugs with NH3 (ammonium) & HCl which one travels fastest in tube. 
**************************************************************************************
14. Liquids:

Diffusion- slower ex: food coloring in water

Surface tension- force that pulls parts of a liquids surface together, decrease surface area. Results from the forces of attraction.

Capillary Action: when the surface of a liquid is more attracted to the solid than the liquid “below it”/ will continue until a balance has been reached between weight and gravity.

Lab/Demo Ex: (chromatography)

Black Ink


Ex: water into leaves from roots

15. Solids:

a. density: highly compacted particles

b. Compressibility: very low

c. Diffusion: zinc/copper pressed together- very little diffusion

d. Crystalline Structure: 3d arrangement of particles forming a lattice structure that repeats.

e. Amorphous:  (without shape)

· hold shape for a long time

· do flow but slowly

   
ex.  (glass/plastic) no distinctive structure. Do not crystallize 

16. Le Chateliers Principle: when a system at equilibrium is disturbed by application of stress, the system will attain a new position that minimizes the stress.

17.   Volatile Liquids: liquids that evaporate easily: weak forces of attraction by particles

18.     Phase Changes

a. solid-liquid (melting) Liquid-Solid (freezing)

b. liquid-gas (vaporizing) gas-liquid (condensation)

c. solid-gas (sublimation) gas-solid (deposition)










Q= mHv
      Q=mc    T







Q=mc    T



Q=mHf

Q= mc    T


Q= thermal energy = Joules (J)

m=  mass =  g

c = specific heat     J



     Kg   K

    T=  change in the temperature= K

19.  Triple point : indicates the temperature and pressure at which a solid, liquid, and gas substance can coexist at equilibrium.  

Critical point: point at which that substance can no longer be changed by temperature and pressure.  
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