Stoichiometry #3






Name ________________________
Chem 332 – O’Dette 






Date ____________ Period ______
Show all work using dimensional analysis and label all numbers. Complete and/or balance the reactions where needed. 
1. How many formula units of ammonium sulfate can be made from the reaction of 14 g of NH3 with H2SO4 according to the following equation:  Reaction Type_______combination_______   
__2__ NH3 + __1__ H2SO4 ( __1__ (NH4)2SO4

      14 g NH3  x  1 moles NH3   x  1 mole (NH4)2SO4   x  6.022x1023 form units (NH4)2SO4   
 

   17.04 g NH3
             2 moles NH3                    1 mole (NH4)2SO4
  





=  2.5x1023 form units (NH4)2SO4    
2. In a very violent reaction called a thermite reaction, aluminum metal reacts with iron(III) oxide to form iron metal and aluminum oxide according to the following equation: 
Reaction Type ____SR______
__1__ Fe2O3 + __2_ Al ( _2__ Fe + __1__ Al2O3
What mass of Al will react with 150 moles of Fe2O3? (50.7 g)
 
150 moles Fe2O3  x      2 moles Al      x  26.98 g Al    =   8100 g Al
                                                     1 mole Fe2O3        1 mole Al
3. What volume of a 0.5200M solution of H2SO4 would be needed to react with 1.49g of Sr(OH)2?  Reaction Type _double replacment___
_1__  H2SO4  +  _1_ Sr(OH)2    (        _2_ H2O  +  _1__ SrSO4
1.49 g Sr(OH)2    x   1 mole Sr(OH)2    x  1 mole H2SO4      x            1 L H2SO4            = 0.0236 L             
                                   121.63 g Sr(OH)2      1 moles Sr(OH)2      0.5200 moles H2SO4            
4. If 1.4 g of N2 are used in the following reaction, how many grams of H2 will be needed? Reaction Type______combination______     
_1__ N2 (g) + _3__ H2 (g) --> __2_ NH3 (g)

  
1.4 g N2   x    1 mole N2   x  3 moles H2  x   2.02 g H2   =  0.30 g H2
                                      28.02 g N2       1 mole N2         1 mole H2
5. How many moles of magnesium hydroxide would be required for the magnesium hydroxide to react completely with 558 mL of 3.18M hydrochloric acid(HCl)?                                        Reaction Type ____DR___ 
Mg(OH)2  +  2 HCl           MgCl2  +  2 H2O
 
.558 L HCl  x   3.18 moles HCl  x  1 mole Mg(OH)2     =  0.887 mole Mg(OH)2  
 

                     1 L HCl               2 moles HCl                  
6. Methyl alcohol, CH3OH, can be used as fuel in race cars.  Calculate the mass of oxygen needed for the combustion of 51.0 mL of 4.5M CH3OH. 
2 CH3OH  +   3 O2            4 H2O  +  2 CO2
 
.051 L CH3OH  x  4.5 moles CH3OH  x  3 moles O2      x  32.00 g O2  = 11 g O2
                                              1 mL CH3OH             2 moles CH3OH    1 mole O2    
7. Sulfur dioxide is one of the major contributors to acid rain. Sulfur dioxide can react with oxygen and water in the atmosphere to form sulfuric acid, as shown in the following equation:  

             Reaction Type___combination_____

_2__ H2O(l) + __1_ O2(g) + __2_ SO2(g) [image: image1.wmf]®

  _2__ H2SO4(aq)

If 50.0 g of sulfur dioxide from pollutants reacts with water and oxygen found in the air, how   

many grams of sulfuric acid can be produced?  (76.6 g)

 
50 g SO2  x  1 mole SO2  x  2 moles H2SO4  x  98.09 g H2SO4 = 76.6 g H2SO4
                                   64.06 g SO2       2 moles SO2          1 mole H2SO4
8. How many water molecules form from the combustion of 1.129x1024 molecules of C4H10? 
2 C4H10  +  13 O2         10 H2O  +  8 CO2
 1.129x1024 molecules C4H10  x              1 mole C4H10            x  10 moles H2O  x 6.022 x 1023 molecules H2O
      

                             6.022x1023 molecules C4H10  2 moles C4H10                1 mole H2O
 








= 5.645x1024 molecules H2O
9. Lead(II) nitrate reacts with potassium iodide to produce lead(lI) iodide and potassium nitrate. If 1.23 mg of lead nitrate are consumed, how many moles of the potassium nitrate are produced?               Reaction Type__DR_______
0.00123 g Pb(NO3)2  x  1 mole Pb(NO3)2  x  2 moles KNO3    = 7.43x10-5 moles KNO3 
                                                331.22 g Pb(NO3)2   1 mole Pb(NO3)2     
