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Reactions between Elements and Compounds
Chemical changes are all around us and inside of us. Materials as permanent as marble (calcium carbonate) react with chemicals in the air and in water. Every time we eat a meal the chemicals in the meal are turned into energy to enable us to live, to grow or to repair ourselves.

Law of Conservation of mass – during a chemical reaction, the total mass of the reacting substances is always equal to the total mass of the resulting substances. 

So when a certain amount of one chemical reacts with a certain amount of another chemical the total mass of chemicals can not change. By the same token when a certain amount of iron reacts with oxygen then the product (iron oxide) must contain the same number of atoms of iron and oxygen that were there before the reaction.

In order to keep track of the elements and to predict the products of chemical reactions chemists have devised a systematic way to write chemical reactions.

Every chemical reaction lists all of the chemicals involved in the reaction first. These are called Reactants. All of the chemicals that are produced are listed second and are called Products. 

Reactants Products
Example:
Iron + oxygen yields iron oxide

Since there are two oxides of iron we would need to know which oxide is produced.

If the product was iron (II) oxide

1. List all chemicals by their correct formula

2. Write the states (s, l, g, aq).

3. Balance using the conservation of mass rules. (We will cover this later)
Chemical Equations Assignment (page 84-102)

I 1 List four pieces of evidence that can be used to detect a chemical reaction.


l. a) Formation of a precipitate 

2. c) Color change   

3. (b) Energy change  

4. (d) Formation of a gas
   2. State the difference between an endothermic and an exothermic reaction.

EXOTHERMIC - Energy (heat or light) is released

ENDOTHERMIC - Energy is required

    3. Explain why chemical reactions occur based on the collision-reaction theory.

All atoms and molecules are in continuous motion. When atoms or molecules

collide they may react with each other
    4. In balancing an equation what three things are conserved?


    1. atoms

    2. energy

    3. mass 
II Write equations for the following reactions
Example:

    copper      +   silver nitrate     (        copper II nitrate         +      silver

      solid                solution


solution                      solid

     

Cu(s ) +      AgNO3(aq)        (           Cu(NO3)2(aq)   +   Ag(s)

             
         
Reactants
     
yield
             products

l. zinc     +   sulfuric acid     (        zinc sulfate    +    hydrogen gas

   solid

 solution
                 solution                    gas

Zn(s)      +       H2SO4(aq)  
(    ZnSO4(aq)  +  H2(g)

2. calcium     +     water     (       calcium hydroxide      +      hydrogen gas

       solid               liquid                          solid                                   gas

Ca(s)       +      HOH(l)  
(     Ca(OH)2(s)  +  H2(g)
3.  sodium chloride    +     silver nitrate     (      silver chloride    +     sodium nitrate

          solution
 
    solution
          precipitate 
         
solution   
NaCl(aq)      +    AgNO3(aq) (  AgCl(s)  +  NaNO3(aq)
4.  iron II sulfate   +    sodium hydroxide    (       iron II hydroxide    +      sodium sulfate   

       solution

solution

        
precipitate
         solution


FeSO4(aq)       +    NaOH(aq)  (  Fe(OH)2(s)  +  Na2SO4(aq)

6.  zinc       +      lead II nitrate      (        zinc nitrate      +       lead

     solid
        
solution

          solution                   solid

Zn(s)      +      Pb(NO3)2(aq) 
(  Zn(NO3)2(aq)  +  Pb(s)
7.  lead II nitrate    +    sodium iodide    (    lead II iodide       +       sodium nitrate


           solution
              solution
 
  precipitate                 
solution

   

Pb(NO3)2(aq)    +     NaI(aq)  
(  PbI2(s)  +  NaNO3(aq)
8.  zinc     +     copper II sulfate      (       zinc sulfate     +      copper

     solid
          
solution


solution               solid

Zn(s)        +     CuSO4(aq)  
(  ZnSO4(aq)  +  Cu(s)
9. Sodium     +    water      (        sodium hydroxide     +     hydrogen gas

      solid              liquid

           solution                    gas

Na(s)      +      HOH(l)   
(   NaOH(aq)  +  H2(g)
10. Sodium iodide     +    silver nitrate     (      silver iodide    +      sodium nitrate


  solution
solution
            
      precipitate
              solution

NaI(aq)     +    AgNO3(aq)
(  AgI(s)  +  NaNO3(aq)
Ca(s)     +     H2SO4(aq)  
(  CaSO4(s)  +  H2(g)
III  Write word equations for each of the following:

1.  Fel3(aq)      +       NH4OH(aq)           (     NH4I(aq)       +      Fe(OH)3(s)
Iron III iodide    +  ammonium hydroxide     
(    ammonium iodide   +   iron III hydroxide

           solution

       solution


           solution

         precipitate
2.  Ca(s)        +        H3PO4(aq)         (       Ca3(PO4)2(s)      +       H2(g)
calcium
   +    phosphoric acid

(       calcium phosphate   +    hydrogen 

         solid

        solution
                                                   precipitate

           gas
3.  H2(g)        +      O2(g)        (       H2O(l)

hydrogen
             +        oxygen

(       water

gas


    gas

                   liquid
4.  Ca(s)         +       Cl2(g)      (       CaCl2(s)
calcium         +          chlorine

(         calcium chloride

        solid

            gas
                                                                  solid
5.  Fe2O3(s)    +         C(s)         (        Fe(s)      +      CO2(g)
iron III oxide
+      carbon

(
iron     +    carbon dioxide

            solid


solid


 solid

   gas

6.  Mg(s)       +         Ni(NO3)2(aq)          (          Ni(s)          +         Mg(NO3)2(aq)
magnesium        +    nickel II nitrate

(          nickel       +    magnesium nitrate

           solid

             solution


   
       solid
                                 solution

7.  NO2(g)        +        H2O2(l)         (         HNO3(l)

nitrogen dioxide    +     hydrogen peroxide
(        hydrogen nitrate

     gas


       liqiud



             liquid

8.  H2(g)         +      Br2(l)            (        HBr(g)
hydrogen           +           bromine

(   hydrogen bromide

gas                                 
    liquid

                                                gas

9.   H2SO4(l)          (         H2(g)       +       S8(s)       +       O2(g)
hydrogen sulfate  



(   hydrogen    +     sulfur   +    oxygen

       liquid





 gas   
                 solid
10.  HNO3(aq)       +      Al(s)         (       Al(NO3)3(aq)       +       H2(g)
nitric acid
       +         aluminum    

(    aluminum nitrate    +    hydrogen

solution                                       solid



          solution

  gas

Balancing and Interpreting Equations


1. Write all the reactants on the left side of arrow.

2. Write all the products on the right side of arrow.

3. Make sure that all reactants and products have the correct formulas for the compounds.

4. Make sure that the states of all reactants and products are identified.

NOTE: After this is done none of the formulas can be changed. Make sure that any polyatomic elements have been correctly written. (Oxygen is O2 (g) )

5. Since matter can not be created or destroyed we must balance both sides of the reaction arrow by changing the coefficients in front of the reactants and products.

6. Generally we begin with the compound that has the largest number of atoms or ions.
7. When you are finished, you can always check your answer. If you have the correct formula for each compound and the same number of each atom on both sides of the equation the reaction is balanced.
8. General Rule for Combustion Reactions: Balance the oxygen atoms last!!!

Example:

Types of Reactions: Pages 103-115 in text

Many of the chemical reactions you encounter in high school chemistry can be classified as one of the following five types.

1. formation (f)

2. simple decomposition (sd)

3. single replacement (sr)

4. double replacement (dr)

5. combustion or oxidation(c)
Not every chemical reaction will fit into this empirical classification scheme. For the time being, any reactions, which do not fit these categories, are classified as other (o).

1) Formation reactions (forming a compound)

	
element + element (  compound



Eg. 

2 Mg(s) + O2(g) (  2 MgO(s)
A. Balance the following reactions

l.   
____ K(s)  
+  
____ O2(g)

(

_____ K2O(s)
2.  
____ P4(s)  
+ 
____ Cl2(g)

(
 
_____ PCl5(l)
3.  
____ Cu(s)  
+ 
____ S8(s)

(
    
_____ CuS(s)
4.  
____ Mg(s)  
+ 
____ O2(g)  

(
    
_____ MgO(s)
5.  
____ Fe(s)  
+ 
____ O2(g)  

(

_____ Fe2O3(s) 

6.  
____ P4(s)  
+  
____ S8(s)  

(
   
_____ P2S5(s)

7. 
____ C(s)   
+  
____ O2(g) 

(
     
_____ CO(g)
8. 
____ N2(g)   
+  
____ O2(g)  

(
     
_____ NO2(g) 

9. 
____ Li (s)  
+  
____ N2(g)   

(
  
_____ Li3N(s)
10. 
____ S8(s)   
+  
____ O2(g)    

(
  
_____ SO2(g)

B. Write in the formula for the product in the following reactions and then balance the equation.

1. 
__2__ Al   
+  __3__ Br2      
( 
_2__AlBr3______________________

2. 
__2__ H2   
+  __1__ O2   

(  
_2__HOH______________________

3. 
__4__ Al   
+  __3__ O2   

( 
_2_Al2O3_______________________

4. 
__1__ Ca   
+  __1__ Cl2   

(
_1__CaCl2______________________

5. 
__8__ Zn
+  __1__ S8   

( 
_8__ZnS_______________________
  C. Complete and balance the following equations:
l. Aluminum metal reacts with fluorine gas.

Al (s) + F2 (g) 

AlF3 (s)
2. Lithium metal reacts with phosphorous.

Li (s) + P4 (s) 

 Li3P (s)
3. Calcium metal reacts with liquid bromine.

Ca (s) + Br2 (l) 
CaBr2 (s)
4. Magnesium metal reacts with solid sulfur.

Mg (s) + S8 (s)  MgS (s)
5. Hydrogen gas combines with oxygen gas

H2 ( g ) + O2 ( g ) 
 HOH (l)
6. Aluminum combines with oxygenAl (s ) + O2 ( g ) 
Al2O3 ( s)
2) Simple decomposition reactions (decomposing a compound into its elements)

	compound (  element + element



2 H2O(l) (  2 H2(g) + O2(g)

2 NaCl(s) (  2 Na(s) + Cl2(g)
The rules are the same as for formation reactions - Simple decomposition reactions are formation reactions backwards!

A. Balance the following chemical equations:

1. ____ NaCl(s ) 
(
____ Na(s )
+
____ Cl2(g)
2. ____ CaBr2(s )
(
____ Ca(s )
+ 
____ Br2(l )
3. ____ CCl4(l )
(
____ C(s )   
+ 
____ Cl2(g)
4. ____ NCl3(l ) 
(
____ N2(g)
+
____ Cl2(g)
5. ____ P4O10(l ) 
( 
____ P4(s ) 
+ 
____ O2(g)
6. ____ Ag2O(s ) 
(
____ Ag(s ) 
+ 
____ O2(g)
7. ____ HCl(g)
(
____ H2(g) 
+ 
____ Cl2(g)

8. ____ KI(s ) 
(
____ K(s ) 
+ 
____ I2(s ) 
9. ____ AlCl3(s )
(
____ Al(s ) 
+
____ Cl2(g) 
10. ____ CuO(s ) 
(
____ Cu(s ) 
+ 
____ O2(g)
B. Write in the formulas for the products in the following reactions and then balance the equations:

1. 
____ NF3(g)  

(
  ______________
+   ______________

2. 
____ NiO(s)  

(
  ______________
+   ______________

3. 
____ LiCl(s) 

(
  ______________
+   ______________

4. 
____ H2S(g)  

(
  ______________
+   ______________
5. 
____ HgO(s)  

( 
 ______________
+   ______________
C. Write a complete chemical equation and balance it for the following reactions:
1. Nickel III chloride decomposes into its elements.

2. Antimony V oxide decomposes into its elements.

3. Cobalt III chloride decomposes into its elements.
4. Calcium oxide decomposes into its elements.

5. Manganese IV oxide decomposes into its elements 
6. H2SO4(l) decomposes into its elements
7. Calcium phosphate decomposes into its elements
8. Aluminum sulfate decomposes into its elements
3) Single Replacement Reactions 
Single replacement reactions involve replacement of an element with an atom from a compound. This will produce a new element and a new compound. 

· If the element is a metal, it will exchange places with the positive ion (metal) in the compound by attaching itself to the negative ion. 

· If the element is a non-metal, it will exchange places with the negative ion (non-metal) by attaching itself to the positive ion. 

	
Element + compound (  new compound + new element


A + BC (  AC + B


E.g.
Cu(s) + 2 AgNO3(aq) (  2 Ag(s) + Cu(NO3)2(aq)




- Metal replaces with the metal ion

Eg.       Cl2(aq) + 2 NaI(aq) (  I2(s) + 2 NaCl(aq)






- Non-metal replaces with the non-metal ion

Notes: - Polyatomic ions generally remain intact in a chemical reaction. 

- Water is generally written as HOH(l) 
(to represent a H+ ion and a OH- ion).

- If the reaction occurs in an aqueous environment use your Solubility Chart to predict the solubility of the ionic products of single replacement reactions in water. 
Single replacement reactions are used by industry to produce elemental metals from their ores or oxides. 

Formation of a Precipitate:
A.  Write (aq) as a subscript beside the soluble substances and (s) beside the low solubility substances below:

	K3PO4 __ aq____


	KCH3COO _ aq ___
	PbI2 _ s ___
	Ca(OH)2 __ s __



	CaSO4 _ s ____


	(NH4)2CO3 _ aq ___
	Na2S __ aq ___
	HCl __ aq ___



	Al2(SO4)3_ aq ___


	Mg(OH)2__ s ____


	H2SO4__ aq ____
	(NH4)2S_ aq ___


B. Balance the following chemical equations. Write in the missing states.
l. 
___ K(  s)  
+
 ___ H3PO4(aq)
(
___ H2(g) 
+
___ K3PO4(  )

2. 
___ Fe(  )
+ 
___ H2S(aq)  

(
___ H2(  ) 
+
___ Fe2S3(  ) 
3. 
___ Cl2(aq)
+ 
___ MgBr2(  ) 

(
___ Br2(  )
+
___ MgCl2(  )

4. 
___ Cu(  ) 
+
 ___ Ag2CO3(aq)
(
___ Ag(  )
+
___ CuCO3(  )   

5. 
___ Br2(  )
+ 
___ KI(aq)  

(
___ I2(  ) 
+ 
___ KBr(  )

6.  
___ Al(  )         +  
____  Na3PO4(aq)    
(
 ____Na(   )  
+   
___AlPO4(  )

C. Write in the formula for the products in the following reactions and then balance the equation. Write in the missing states:
1. ___ Mg(  )
+
____ Zn (NO3)2(aq)
(
___________+
____________
2. ___ K(  )
+
____ Al(NO3)3(aq) 
(
___________+
____________
3. ___ Na(  ) 
+
 ____ H2SO4(aq)
(
___________ +
____________
4. ___ K(  )
+
 ____ HOH(  l)
(
___________+
____________
5. ___ Al(  s)
+
 ____ Pb(NO3)2(aq)
(
___________+
____________

6. ___ Al(s) 
+
___ Fe2O3(s) 
(
 ___________+
____________

7. Chlorine is found to replace bromine from an aqueous solution of sodium bromide.

___ Cl2(g) + ___ NaBr(aq) (
8. Chlorine will replace fluorine to from an aqueous solution of potassium chloride.

___ Cl2(g) + ___ KF(aq) (
9. Hydrogen is produced in the laboratory by reacting zinc metal with sulfuric acid. Hydrogen is also obtained using new technologies from water or methane gas.

___ Zn(s) + ___ H2SO4(aq) (
10. A reaction occurs when a zinc strip is placed in an aqueous solution of lead(II) nitrate.
___ Zn(s) + ___ Pb(NO3)2(aq) (
11. A single replacement reaction occurs when hydrogen gas is passed over hot copper (II) oxide.
___ H2(g) + ___ CuO(s) (
12. A chemical reaction occurs when aqueous bromine is added to aqueous sodium iodide.
___ Br2(aq) + ___ NaI(aq) (
13. Sodium metal reacts vigorously with water to form a basic solution and a gas that burns vigorously.
___ Na(s) + ___ HOH(l) (
D. Write the chemical equation for the following reactions. Balance the equations and then show the states:
14. Magnesium metal reacts with an iron III phosphate solution.
15. Potassium metal reacts with a strontium phosphate solution.
16. Chlorine water reacts with a potassium phosphide solution.
17. Sodium metal reacts with a lead II hypochlorite solution.
18. Fluorine gas reacts with an iron III bromide solution. 
19. Zinc metal is placed in a solution of sulfuric acid.
20. Sodium solid reacts with an aqueous silver nitrate solution.
21. Chlorine gas is bubbled through a solution of ammonium sulfide.
22. Strontium metal reacts with water.
23. Cesium metal reacts with water,
4) Double Replacement Reactions 

Involve the exchange of ions between compounds. Usually, the reactants are two compounds and the products are two compounds. 

· In the reaction the negative ions become attached to the other positive ions to form new compounds. 

· Double replacement reactions are further subdivided into neutralization reactions or precipitation reactions. 

· Neutralization reactions usually produce water as one of the products and the other is often a salt of some kind. 

· Precipitation reactions produce one low solubility compound and one high solubility compound from two reactant compounds that are usually high solubility. 

	Compound + compound (  new compound + new compound

AB + CD (  AD + CB


E.g. 1 AgNO3(aq) + NaCl(aq) (  AgCl(s) + NaNO3(aq)

Example 1 is a precipitation reaction (AgCl(s) is the solid formed – precipitate)

E.g. 2 H2SO4(aq) + 2NaOH(l) (  2HOH(l) + Na2SO4(aq)
Example 2 is a neutralization reaction (note: HOH(l)) 
A. Balance the following chemical equations. Write in the missing states.

l. ___ Na2SO4(aq)
 + 
___ BaCl2(aq)
(  
___ BaSO4(  )
+
 ___NaCl(   )

2. ___ HNO3(aq) 
+ 
___ Ba(OH)2(aq)
(
___ HOH(  )
+ 
___ Ba(NO3)2(  ) 

3. ___ Na2CO3(aq)
+ 
___ Fe(NO3)3(aq)
(
___ Fe2(CO3)3(   )
+ 
___ NaNO3(  )

4. ___ CaCl2(aq)
+
 ___ K3PO4 (aq)
( 
___Ca3 (PO4)2(  )
+  
___ KCl(  )

5. ___ Al2(SO4)3(aq) + 
___ Ba(OH)2(aq)
(
___ Al(OH)3(  )
+ 
 ___ BaSO4(  ) 
B. Write the formula for the products in the following reactions and then balance the equation. Write in the missing states.

1. ____ NaOH(aq)
+
____ H2SO4(aq)
(



2. ____ Na3PO4(aq)
+
____ Ag2SO4(aq)
(



3. ____ Na2CrO4(aq)+
____ Cu(NO3)2(aq)
(



4. ____ H3PO4(aq)
+
____ KOH(aq)
(



5. ____ Na2CO3(aq)+
____ HNO3(aq)
(



C. Write the chemical equation for the following reactions. Balance the equations and then show the states:  

1. The presence of the chloride ion in a sample is detected by the formation of a white precipitate when silver nitrate is added to the sodium chloride solution.

___AgNO3(aq) + ___NaCl(aq) (
2. The formation of a white gelatinous precipitate when sodium hydroxide is added to a solution indicates the possible presence of the aluminum ion.

___NaOH(aq) + ___Al2(SO4)3(aq) (
3. A potassium hydroxide solution can be used to determine the concentration of an aqueous hydrogen fluoride solution used to etch (frost) light bulbs in industry.

___KOH(aq) + ___HF(aq) (
4. A white precipitate of lead(II)chloride forms when hydrochloric acid is added to a toxic aqueous lead(II) nitrate solution. The toxic precipitate is placed in a waste container for disposal.

___HCl(aq) + ___Pb(NO3)2(aq) (
5. The presence of carbonate ions in a washing detergent is indicated by the formation of a white precipitate when aqueous barium chloride is added.
___Na2CO3(aq) + ___BaCl2(aq) (
5) Combustion Reactions

In this reaction a compound of element react with oxygen to form the most common oxides.

The most common oxides are:

· If a metal is combusted, use the ionic formula for that metal oxide
· If carbon is combusted, carbon dioxide CO2(g) is produced

· If hydrogen is combusted, water H2O(g) is produced

· If nitrogen is combusted, nitrogen dioxide NO2(g) is produced

· If sulphur is combusted, sulphur dioxide SO2(g) is produced

NOTE: ALWAYS BALANCE THE OXYGEN LAST!!

	
compound + oxygen (  most common oxides


(Common oxides like CO2(g), H2O(g), NO2(g), SO2(g))ADVANCE \d2


              E.g. 14 C2H7N(l) + 19 O2(g) (  8 CO2(g) + 14 H2O(g) + 4NO2(g)
E.g. 2
4 Fe(s) + 3 O2(g) (  2 Fe2O3(s)

1.
In Western Canada natural gas, assume CH4(g), is the most common fuel for home heating.

___CH4(g) + ___O2(g) (
2.
Propane is used as an alternate fuel for automobiles, for home barbecues, for heat in recreational vehicles and for home heating.

___C3H8(g) + ___O2(g) (
3.
The first step in the production of sulphuric acid is to burn sulphur.

___S8(s) + ___O2(g) (  

4.
Rocket fuel burns to propel a satellite into space.

___H2(g) + ___O2(g) (
5.
Barbecue charcoal undergoes incomplete combustion to produce deadly carbon monoxide gas 

___C(s) + ___O2(g) (
7.
One of the steps in extracting mercury from the mineral mercury (II) sulfide involves burning the mineral. 

8.
At the high temperatures in the combustion cylinder of an automobile, relativity inert nitrogen gas undergoes combustion. (What other class of reaction is this reaction?)

9.
Gasoline is mixed with air in the carburetor and then exploded by a spark in the cylinder of a car motor.

___C8H18(l) + ___O2(g) (
10.
Sucrose burns.

11. 
In cellular respiration oxygen combines with glucose.

12.
Ammonia is burned in fertilizer plants serving Canadian agriculture. This is an initial step in the technological process to produce nitrate fertilizers used to increase agricultural yields. 

14.
A rock may be tested for limestone content by adding muriatic acid.

___CaCO3(s) + ___HCl(aq) (  CaCl2(aq) + ___H2O(l) + ___CO2(g)
15.
Kerosene (C14H30) is a mixture of hydrocarbons used as a fuel for stoves and lanterns and for diesel and jet engines.
Challengers:

11.
Nitromethane, CH3NO2(l), is a fuel commonly burned in drag-racing vehicles.

___CH3NO2(l) + ___O2(g) (
11
As a safety precaution, small amounts of sulfur-containing compounds called mercaptans, assume C2H5SH(g), are placed in natural gas to give it an odor that can be detected. These mercaptans burn in furnaces and hot water heaters in Canadian homes. 

Mole Theory
· define the mole as the amount of an element containing 6.02 × 1023 atoms (Avogadro’s number) and apply the concept to calculate quantities of substances made of other chemical species (e.g., determine the quantity of water that contains 6.02 × 1023 molecules of H2O)

· interpret balanced chemical equations in terms of moles of chemical species, and relate the mole concept to the law of conservation of mass

What is a mole?
· A mole is simply __a unit of measurement ____________________________ ________________

· Units are invented when existing units are not _____adequate___________

· Chemical reactions often take place at levels where using ___grams_____ wouldn’t make sense, yet using absolute numbers of ______grams/molecules/ions ______________________ would be confusing too.

· A mole is the quantity of anything that has the same number of particles found in _12.000 grams of carbon-12__________________.

· The number of particles is __________Avogadro’s Number___ which is approximately 6.02 x 1023___________ carbon atoms.

· A mole of carbon atoms is _______6.02 x 1023______ carbon atoms.

· A mole of science teachers is ______6.02 x 1023__________ science teachers.

Why don’t we just stick with a unit like grams?

Because moles give us a consistent way to convert between atom/molecules and grams. __________________________________________________________________________________________________________________________________________________________________________________

· The number of ____grams____ in a mole is different from substance to substance.
Imagine it this way:
Half a dozen elephants have a different weight than half a dozen mice. Either way you still have 6 animals.
[image: image1.wmf][image: image2.wmf][image: image3.wmf][image: image4.wmf][image: image5.wmf][image: image6.wmf]

Similarly a mole of oxygen has a different ___weight_____ than a mole of water, but in each case, you have _____6.02 x 1023__________ molecules. 

Reading Balanced Chemical Equations

2HOH(l) + 2Na(s)  ( 2NaOH(aq) + H2(g)
This would be read as 2 moles of liquid water + 2 moles of solid sodium yields 2 moles of sodium hydroxide aqueous and 1 mole of hydrogen gas.

The mass of one mole of an element, a molecular compound or an ionic compound is called that substance’s molar mass.
How is molar mass calculated? To explain this you will have to look at the key of your periodic table to find atomic molar mass (see diagram). 

Part 1: What is the molar mass of?

Sodium (Na(s))

Tin (Sn(s))

Krypton (Kr(g))
Mercury (Hg(l))
Oxygen (O2(g)) 

The Molar mass of a compound, no matter the formula, is rather easy to determine. To determine the molar mass of a compound, calculate the sum of the atomic molar masses of all the atoms in that compound. See the examples over leaf.

Example:
What is the molar mass of H2O(l)?
Answer:
In each mole of water molecules there are two moles of hydrogen atoms and one mole of oxygen atoms. The molar mass of water is -

2 mol of H atoms - 2 x 1.01 g/mol 
=
2.02 g/mol

1 mol of O atoms - 1 x 16.00 g/mol 
=
16.00 g/mol


The Molar Mass of H2O(l) (the total)
=
18.02 g/mol
Example:
What is the molar mass of copper (II) sulfate pentahydrate?
Answer:
The formula whose molar mass is to be calculated is CuSO4•5H2O(s). In one mole of this salt there is one mole of Cu atoms, one mole of S atoms, nine moles of O atoms and 10 moles of H atoms. The molar mass of CuSO4•5H2O(s) is - 

1 mol of Cu atoms - 
1 x 63.55 g/mol 
= 
63.55 g/mol

1 mol of S atoms - 
1 x 132.06 g/mol = 
32.06 g/mol

9 mol of O atoms - 
9 x 16.00 g/mol 
= 
144.00 g/mol

10 mol of H atoms - 
1 x 1.01 g/mol 
= 
10.10 g/mol


The Molar Mass of CuSO4•5H2O(s) (the total)
=
249.71 g/mol
Part 2. Calculate the molar mass of…

a.
sodium hydroxide (NaOH(s)). 

f.
glucose(C6H12O6(s)).

b.
carbon dioxide (CO2(g)). 

g.
copper (II) bromide (CuBr2(s)).

c.
sodium carbonate (Na2CO3(s)). 

h.
aluminum sulfate (Al2(SO4)3(s)).

d.
mercury (II) oxide (HgO(s)). 

i.
hydrogen peroxide (H2O2(l)).

Stoichiometry: Mass to Mole Conversions

From your previous handout you learned how to calculate the molar mass of any compound and its percent composition

The molar mass of a compound is the sum of the atomic molar masses of all the atoms in that compound.

The word amount refers to the number of moles of substance present in any given mass.

The word mass refers to the mass in grams (g) of substance present in any given number of moles/amount. Molar masses are the conversion factors that allow us to convert from mass to moles and vice versa. The common symbols for mass and amount are mx and nx, respectively.  We use the following formula to determine mass, moles, and Molar mass.

Where
M = Molar mass (g/mol)


m = mass (g)


n = moles (mol) OR amount

Example 1: What amount of substance is present in 100 g of NH3(g)?

Example 2: What mass of substance is present in 100 mol of NH3(g)?
Example 3: What amount of substance is present in 200 g of H3O(g)?

Example 4: What mass of substance is present in 2.9 mol of H3O(g)?
	
	n
	m
	M

	 Molar mass of Pb(NO3)2 (s)


	
	
	

	Molar mass of methanol ?


	
	
	

	Find moles of 4.0 g of NaCl (s)


	n=m/M

n=0.07 mol
	4.0 g
	M= 58.44 g/mol

	Find moles in 0.46 g of Ba(OH)2


	n=m/M

n=0.0027 mol


	0.46g 
	M = 171.35 g/mol

	What is mass of 3.6 mol of KI (ss)


	3.6 mol
	m=nM

m = 597.60g
	M = 166.00 g/mol

	What is the mass of 5.9 mol of ZnSO4 (ss)


	5.9 mol
	m=nM

m= 952.61g
	M = 161.46g/mol

	What is the mass of 0.028 mol of ammonium chloride

NH4Cl (ss)


	0.028 mol
	m=nM

m= 1.50 g
	M = 53.50 g/mol

	What amount of compound is in 3.5 g of aluminium oxide?

Al3O2 (s)


	n=m/M

n=0.03 mol
	m=3.5g
	M = 101.96g/mol

	An experiment uses 2.00g of CuSO4•5H2O(s).what amount is this?


	n=m/M

n=0.008 mol
	m=2.00g
	M = 249.72g/mol

	What mass of barium sulfate is present in 0.125 mol?

	n=0.125mol
	m=nM

m= 29.18g
	M = 233.40g/mol
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