Chemistry quiz 2

Oxidation – Reductions Reactions (Redox)

· provides us with energy from food

· provides electrical energy in batteries

· occurs when iron rusts

· it involves a transfer if electrons from one reactant to another

· oxidation as a loss of electrons (LEO)

· reductions as a gain of electrons (GER)

· if the charge goes down (Fe3+ to Fe2+) its a reduction 

Writing redox reactions

-    if it doesn't have a charge that means its 0

· 2Cs + F2 ----> 2CsF (since its an ionic compound it now has a + and – charge) (Cs from 0 to + is oxidation and F from 0 to – is reduction)

· metals tend to be oxidized

Mole relationships in Chemical Equation

- The law of conservation of mass indicates in an ordinary chemical reaction

            - matter cannot be created or destroyed

            - no change in total mass occurs in a reaction

            - mass of products is equal to mass of reactants



4  Fe(s )         +    3  O2 (g )      2  Fe2 O3 (s )


4(55.85) g
    3(2 x 16.00) g
              ?? g

- 4 moles of Fe + 3 moles of O2 ----> 2 moles of Fe2O3

- A mole-mole factor is a ratio of the moles for any two substances in an equation

- Fe and O2
      
4 moles Fe       and   3 moles O2

 


     
3 moles O2
      
 4 moles Fe

Fe and Fe2O3    
4 moles Fe       and   2 moles Fe2O3




     
2 moles Fe2 O3
 4 moles Fe

O2 and Fe2O3 
3 moles O2       and   2 moles Fe2O3




     2 moles Fe2 O3
 3 moles O2

- ex: How many moles of Fe2O3 can form from 6.0 moles of O2

6 moles O2    x    2 moles Fe2O3 = 4 moles Fe2O3 


                      3 moles O2

Mass Calculations for Reactions

Moles to grams

- Suppose we want the mass of NH3 that can form 2.50 moles N2 

- Moles given x mole-mole x molar mass/ 1 mole

N2 (g )  + 3H2(g )          2NH3 (g )

2.50 mole N2  x  2 moles NH3   x  17.15 g NH3

                          1 mole N2            1 mole NH3

   given           mole-mole factor         molar mass

=  85.8 g of NH3

grams to grams

- grams x 1mole/molar mass of given x moles of looking for/ moles of given x molar mass of looking for/ 1 mole = grams

· g x molar mass x mole-mole x molar mass = grams

Gases

- Under most conditions, all gases behave pretty much the same this is called an ideal gas.

- Kinetic Theory of gas: (KMT)

       - move rapidyl

       - no attractive forces

       - far apart

       - small volumes

       - kinetic energies increase with increasing temp

- Real gases: behave like ideal gases as long as the conditions are appropriate.

- Properties that describe a gas

       - Pressure: The force exerted by a gas against the walls of the container (mm/Hg, pascal, atom,          torr) (P)

       - Volume: The space occupied by the gas (L, mL) (V)

       - Temperature: determines the kinetic energy and rate of motion of the gas particles (Celsius or Kelvin which is +273 to the celsius) (T)

       - Amount: the quantity of gas present in a container (g, moles) (a)

- Atomspheric pressure: is the pressure exerted by a column of air from the top of the atmosphere to the surface of the earth.

- Barometer: measures the pressure exerted by the gas in the atmosphere. Indicates atmospheric pressure as the height in mm of the mercury column.

P&V Boyle's law

- the pressure of a gas is inversly related to its volume when T and n are constant.

- if volume decreases, pressure increases

- P1V1 = P2V2

- During an inhalation,

the lungs expand.

the pressure in the lungs decreases.

air flows towards the lower pressure in the lungs.

- During an exhalation,

lung volume decreases.

pressure within the lungs increases.

air flows from the higher pressure in the lungs to the outside.

Ex:

T&V Charles Law

- the Kelvin temperature of a gas is directly related to the volume when P and n are constant

- When ht e temperature of a gas increases its volume increases

- Temperature must be in Kelvin

- formula:

T&P Gay Lussac's Law

Combined Gas law

Solutions

- are homogeneous mixtures of two or more substances

- consist of a solvent and one or more solutes

Solutions

- spread evenly  throughout the solution 

- cannot  be separated by  filtration

- can  be separated by  evaporation 

- particles are not visible,  but can give a color to  the solution

The solute and solvent in a solution can be a solid, liquid, and/or a gas

Water

- is the most common solvent

(“universal solvent”)

- is a polar molecule

- forms hydrogen bonds between the δ+ H in one molecule and the δ- O atom in another water molecule

Formation of a solution

- Na+ and Cl- ions

on the surface of a NaCl crystal lattice are attracted to polar water molecules (ion-dipole interaction)

- are hydrated in solution with many H2O molecules surrounding each ion

- 
When NaCl(s) dissolves in water, the reaction can be written as




   
H2O





NaCl (s)      
------>
Na+ (aq)  +  Cl- (aq)

 


solid                          
separation of ions    

- also at the same time new interactions are forming (ion-dipole) between the Na+ and Cl- ions and the polar ends of the mater molecules (energy is released)

Like dissolves Like

Two substances form a solution 

- when there is an attraction  between the particles of  the solute and solvent

- when a polar solvent  such as water dissolves polar solutes  such as sugar and ionic solutes   such as NaCl

- when a nonpolar solvent  such as hexane (C6 H14 ) dissolves nonpolar solutes  such as oil or grease

Solubility  is 

the maximum amount  of solute that dissolves in a  specific amount of solvent

expressed as grams of solute in 100 grams of solvent  water



 g of solute



100 g water

Unsaturated solutions  

- contain less than the maximum amount of solute

- can dissolve more solute

Saturated solutions 

- contain the maximum amount of solute that can dissolve  

- have undissolved solute at the bottom of the container

Solubility

- Depends on temperature

- Of most solids increases as temperature increases

- Of gases decreases as temperature increases

When gases dissolve in a liquid solvent, solubility decreases with increasing temperature


- warm soda pop

- oxygen in lakes &rivers

Stearic Acid

- soap

- they stick there oil loving tail into the grease

- water loving heads stick to the water

- soap will combine water and oil

Pure Water

- Pure water does not conduct an electrical current

- Ionic solution conduct a curent ex: tap water (ions are freely flowing)

- strong electrolytes produce ions -> conduct an electrical current

- weak electrolytes produce few ions

- nonelectrolytes don't produce ions

Equivalent

- equivalent = moles x charge

- 2 moles of Ca2+ = 4 equivalents

Percent Concentration

3 types

When your looking for the percentage the formula is

8.0 KCl in 50.0g of solution

How many grams of NaCl  are needed to prepare 225g of a 10% (m/m) NaCl solution.

Step 1 (Find the conversion factor which is always %/100)

Step 2 (multiply amount of final solution x conversion factor)

How many mililiters of  5.75% ethanol solution can be prepares from 2.25 mL of ethanol

Step 1

Step 2

Molarity 

How many grams of NaCl in 200mL of a 1.00M NaCl soltuion

Step 1 (conversion factor moles/1L)

Step 2 ( amount of final solution x conversion factor)

Step 3 (molar mass of what your looking for)

Step 4 ( answer from step 2 x molar mass/ 1 mole = grams)

What is the molarity of a 0.500L NaOH solution if it contains 6.00g NaOH

Step 1 (find molar mass of substance)

Step 2 (grams x 1 mole/ molar mass = moles)

Step 3 (answer from step 2/ amount of L = molarity)

Dilution

- V: low to high

- C: high to low

- C1V1 = C2V2

Electrolytes 

- produce (+) and (-) ions when they dissolve in water

- in water conduct an electrical current

- acids produce H+ (sour taste)

- bases produce OH- 

