CALCULATIONS INVOLVING CHEMICAL EQUATIONS

1.
WRITE DOWN THE BALANCED CHEMICAL EQUATION.

2.
IDENTIFY THE UNKNOWN SUBSTANCE WITH A QUESTION MARK 
(  ? )  




AND THE KNOWN SUBSTANCE WITH A TICK
 





( ( )

3.
FIND THE MOLES OF THE KNOWN SUBSTANCE.


You will either be given the moles already OR you will have to calculate the moles by using one 
of the formulas below:




   m


n
=
------ 



(Use when given the mass of the known substance)




   M




 No. of particles


n
=
-------------------
(Use when given the number of particles i.e. atoms, ions, molecules)




    6.02 x 1023

n
=
c V



(Use when given the concentration in mol L-1 and volume in 









       litres of a  solution)

4.
FIND THE MOLES OF THE UNKNOWN SUBSTANCE







  unknown coefficient in balanced equation


n (unknown)
=
--------------------------------------------------------     X       n (known)







    known coefficient in balanced equation 

5.
WORK OUT THE ANSWER BY RE-ARRANGING THE FORMULAS BELOW.


 (if you have not already obtained the answer)











  
    
m

If you have to find mass re-arrange:
n
=  -----
                             to give   
 m
=
n M










 

M















No. of particles

If you have to find No of particles re-arrange:  n
=
-----------------
















   6.02 x 1023
















  to give No. of particles
=
n x 6.02 x 1023



















                n                 n
If you have to find concentration or volume of a solution use: n
= c V  or  c = ----   or  V =  ---





















   V


 c

CALCULATIONS INVOLVING CHEMICAL EQUATIONS

TYPE  EXAMPLES

EXAMPLE 1:  320 g of sulfur dioxide gas are burnt in oxygen to produce sulfur trioxide gas.  Calculate the mass of oxygen gas required to produce the sulfur trioxide.

This is obviously a calculation involving a chemical equation so we follow the steps:

1.
WRITE DOWN THE BALANCED CHEMICAL EQUATION.

          2SO2(g)  +  O2(g)  →  2SO3(g)  

2.
IDENTIFY THE UNKNOWN SUBSTANCE WITH A QUESTION MARK 
(  ? )  




AND THE KNOWN SUBSTANCE WITH A TICK
 





( ( )

(?
          2SO2(g)  +  O2(g)   →   2SO3(g)  

3.
FIND THE MOLES OF THE KNOWN SUBSTANCE.


You are given a mass, therefore use the formula: 






   m           320  


n (SO2)
=
------  =  ----------  =  5.00 mol





   M          64.06 

4.
FIND THE MOLES OF THE UNKNOWN SUBSTANCE







  unknown coefficient in balanced equation


n (unknown)
=
--------------------------------------------------------     X       n (known)







    known coefficient in balanced equation 






1






1


n (O2)

=
---     X       n (SO2)    =    ------  X  5.00   =   2.50 mol





2 






2

We have not yet obtained the answer so we need to go to step 5.

5.
WORK OUT THE ANSWER BY RE-ARRANGING THE CORRECT FORMULA.











  
   
 
m

You have to find mass  so re-arrange:
n
=  -----
      to give    m  
=
n  x   M










 


M

m(O2)  
=
n(O2)   x  M(O2)   =   2.50   x   32   =  80.0 g

ANSWER:  mass of O2(g)  =  80.0 g

CALCULATIONS INVOLVING CHEMICAL EQUATIONS

TYPE  EXAMPLES

EXAMPLE 3:  540 g of aluminium powder are reacted with hydrochloric acid to give aluminium chloride and hydrogen gas.  Calculate the volume of 6.00 mol L-1 hydrochloric acid required to completely react with the aluminium.

This is obviously a calculation involving a chemical equation so we follow the steps:

1.
WRITE DOWN THE BALANCED CHEMICAL EQUATION.

          2Al(s)  +  6HCl(aq)  →  2AlCl3(aq)  +  3H2(g)  

2.
IDENTIFY THE UNKNOWN SUBSTANCE WITH A QUESTION MARK 
(  ? )  




AND THE KNOWN SUBSTANCE WITH A TICK
 





( ( )

(?
          2Al(s)  +  6HCl(aq)  →  2AlCl3(aq)  +  3H2(g)  

3.
FIND THE MOLES OF THE KNOWN SUBSTANCE.


You are given a mass, therefore use the formula: 





m           540  


n (Al)
=  ------  =  ----------  =  20.0 mol




M            27 

4.
FIND THE MOLES OF THE UNKNOWN SUBSTANCE







  unknown coefficient in balanced equation


n (unknown)
=
--------------------------------------------------------     X       n (known)







    known coefficient in balanced equation 






6






6


n (HCl)  =
     ---     X          n (Al)    =    ------  X  20.0   =   60.0 mol





2 






2

We have not yet obtained the answer so we need to go to step 5.

5.
WORK OUT THE ANSWER BY RE-ARRANGING THE CORRECT FORMULA.
















  


                             n

You have to find volume of a solution so re-arrange: 
n
=
c V 
to give
 V
=  ----
















 


                             c
                   n         60.0

V(HCl)
=
----  =  ---------  =  10.0 L
                   c          6.0

ANSWER:  volume of HCl(aq)  =  10.0 L

Mass is ALWAYS expressed in grams in chemistry





MOLAR MASS of SO2  


=  Atomic mass of S  +  2 x Atomic mass of O


=    32.06  +  (2 x 16)  


=    64.06 g





MOLAR MASS of oxygen (O2)


=  2  x  atomic mass of oxygen


=  2  x  16


=  32 g





Mass is ALWAYS expressed in grams in chemistry





MOLAR MASS of Al  


=  Atomic mass of Al


=    27.0  g








VOLUME of a solution is always expressed in litres – symbol L





CONCENTRATION of a solution is always expressed in MOLES PER LITRE – symbol mol L-1
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